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I. INTRODUCTION

This report describes the results of a sampling program for the sediments
underlying the Process Trenches serving the 300 Area on the Hanford
reservation. These Process Trenches were the subject of a Closure Plan(1)
submitted to the Washington State Department of Ecology and to the U. S.
Environmental Protection Agency in lieu of a Part B permit application on
November 8, 1985. The closure plan described a proposed sampling plan for
the underlying sediments and potential remedial actions to be determined by
the sample analyses results. The results and proposed remedial action plan
are presented and discussed in this report.

II. SUMMARY

The sediment sampling program for the 300 Area Process Trenches had two
primary goals. These were:

Determine contaminant levels in the sediments between the surface and
groundwater caused by past disposal of hazardous materials in the
process sewer system.

Provide the basis for remedial action plans.

The sampling program achieved these goals. Shallow sediments in the trench
bottoms were sampled every 100 feet at three depths and deeper sediments
were sampled by drilling wells every 300 feet between the trenches.
Contaminant levels above background were found for various metals including
mercury, lead, nickel, chromium and uranium in the shallow sediments. No
significant concentrations of hazardous materials were found in the deep
sediments from the well samples. This concentration of metals in the
shallow sediments is expected based on the chemistry of the process trench
environment. The concentrations were not high enough to cause the shallow
sediments themselves to be considered hazardous waste. The highest
concentration is for uranium.

Remedial action is necessary to either remove the contamination or to
stabilize the contamination in place. A reasonable technical argument can
be made that the quantities of metals in the sediment cannot provide a
significant hazard to the public or the environment. However, the removal
or stabilization of the uranium to prevent possible dispersal is probably
prudent. Removal or stabilization of the other metals may be necessary to
satisfy the spirit of state and federal hazardous waste regulations. In the
process of removing uranium, the other metals will probably also be removed
to background levels.

Among the options considered, the preferred remedial action is to remove the
contamination and continue to use the trenches for the disposal of non
hazardous process water. This is the most economical action, except for the
no action option, and provides other benefits. The contamination will be
removed to a much more distant location from the river and the groundwater,
and other trenches or ponds will not have to be excavated. Utilization of a
leaching trench or pond instead of direct discharge to the river provides
additional protection to the river and human drinking water intakes from
acute effects of potential spills. The possibility of remedial action in
response to a spill is also preserved.
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The remedial action plan proposes the excavation of the contaminated trench
sediments. The depth will be judged in the field from radiation
measurements which detect uranium. Samples will then be taken and analyzed
to verify that other contaminants have also been removed. Further
excavation will be performed if necessary. The contamination level goal is
based on the range of background concentrations of the contaminants in the
localized area around the process trenches.

The schedule for the remedial action is proposed to be integrated with
project 685. This project will provide spill protection and greatly reduce
the uranium discharged from tie fuel fabrication operations in the 300 Area.
The remedial action would occur after project 685 was implemented. This
means the remedial action should be scheduled after September 1988.

III. HISTORY AND BACKGROUND

The 300 Area Process Trenches serve as the discharge site for the Process
Sewer system in the 300 Area on the Hanford Site. The trenches were
constructed and put in operation in 1975 and are located north of the 300
Area. Each trench is about 1500 feet long, 15 feet deep and 10 feet wide.
A concrete weirbox at the inlet, or south end, directs the water into the
trenches. The trenches are shown in Figure III.1.

The trenches are operated alternately. Waste water is discharged from the
Process Sewer system into one trench until the water rises to an
operationally set level and then the discharge is switched to the other
trench. Slowing of the infiltration rate causes the trench level to rise.
The switching frequency may be anytime from 2 to 6 months. The trenches
are inspected daily. An automatic sampler takes weekly composite samples
which are analyzed for various chemical constituents and radioactivity.

Approximately 2.6 million gallons of water are discharged to the trenches
each day. This water has been chlorinated by the water filter plant for the
300 Area and contains materials added to the water during use. The water
discharged to the Process Sewer is primarily used for cooling purposes and
is not modified. Other sources of discharges include steam condensate,
janitorial solutions from washing and waxing of floors, water treatment
(primarily salt), laboratories, process water from fuel fabrication and
other aqueous solutions not designated as dangerous wastes by WAC-173-303.
A major discharge to the process trenches is uranium from fuel fabrication
operations. Quantities discharged are estimated at several hundred
kilograms per year. The Process Sewer system is at risk for spills of
various nonhazardous and hazardous chemicals which are not ordinarilv
discharged to the sewer.

Prior to 1985, small amounts of a wide variety of chemicals were discharged,
or potentially discharged, to the sewer system which are presently regulated
as dangerous wastes. These included a wide variety of chemicals from
chemical and biological laboratories, fuel fabrication, photographic
processing and maintenance operations. Two known spills of
perchloroethylene totaling 120 gallons are documented. The intermittent

2
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sampling prior to
process water, the
drinking water stan
estimates are shown
Closure Plan.(1)

1985 demonstrated that because of the dilution with
influent to the Process Trenches generally was within
dards. The primary chemicals discharged and quantity

in Table III.1 and described in more detail in the

IV. CLOSURE PLAN SUMMARY (PART B)

A closure plan was submitted to the WDOE and the USEPA in lieu of a Part B
application in November 8, 1985. This plan described the proposed sampling
plan and the closure options. The options described were the clean out of
contamination and continued use of the trenches or the stabilization of
contamination in place using various cover materials and continuous
monitoring. The appropriate sections of this closure plan are included in
the Appendix A for reference.

V. SAMPLING STRATEGY

The sampling strategy was set up to complement the RCRA groundwater
monitoring program for the 300 Area and to achieve the following goals:

Determine contaminant levels in the sediments between the surface and
groundwater caused by past disposa, of hazardous materials in the
process sewer system.

Provide the basis for remedial action plans.

The chemical constituents which were analyzed for this project are the same
as in the groundwater monitoring program with minor exceptions. These
parameters are described in section VI. Only dioxin was riot included for
the sediment samples and was included for the groundwater samples. This was
because US Testing was unable to perform a soil analysis for this
constituent. No evidence of dioxin has been found in the groundwater and
the quantities discharged would only have been a trace contaminant in the
small amount of "chlorinated benzenes" discharged in the past. This is
mentioned on Table III.1.

In order to achieve the goals it was necessary to discover the pattern of
contamination in the trenches and sediments. In order to determine the
contamination between the trench bottom and the groundwater, the sampling
strategy included wells every 300 feet centered between the two trenches
starting from the inlet end of the trench. The groundwater depth at the
process trenches was estimated to be about 35 feet below grade. Therefore,
the depth chosen for the wells was 40 feet and samples were planned to be
taken every 5 feet in depth. This resulted in 6 wells and 48 samples.
Since the wells were only to be used to obtain soil samples, the wells were
to be filled in after sampling except the one nearest the inlet which was
finished as a groundwater monitoring well. This sample pattern is shown in
Figure V.1.

4



Table III.1

.I
An Estimate of Chemicals Potentially'Discharged to

the 300 Area Process Trenches Prior to February 1, 1985

Intermittent Discharges
<kgs

*
Larger Discharges

Ammonium Bifluoride
Antimony
Arsenic
Barium
Cadmium
Dioxane
Dioxint
Hydrocyanic Acid
Pyridine
Selenium and Compounds
Thiourea
Misc. Laboratory Chemicals

/I

Benzene Copper
Carbon Tetrachloride Detergents
Chromium Ethylene Glycol
Chlorinated Benzenes Hydrofluoric Acid
Degreasing Solvents Nitrates
Formaldehyde Nitric Acid
Formic Acid Sodium Hydroxide
Hexachlorophene Paint Solvents
Kerosene Photo Chemicals
Lead Sodium Chloride
Methyl Ethyl Ketone Uranium
Mercury 2-Butoxyl Ethanol
Napthalene Perchloroethylene
Nickel Heating Oil
Phenol
Silver
Sulfuric Acid
Tetrachloroethylene

(Perchloroethylene)
Toluene
Tributylphosphate

(Paraffin Hydrocarbon Solvents)
1,1,1 Trichloroethane

(Methyl Chloroform)
Trichloroethylene
Xylene

t Included only because of the potential for Dioxin to exist as a trace impurity in
Chlorinated Benzenes.

* These discharges were relatively continuous.
** These materials are still discharged.

*** Known spills.

5
I

<Grams

g/mo**
g/mo**
/mo
g/mo
g/mo**
/mo
/mo
/mo
/mo*
on/yr**
g/mo**
1/yr

30 k
< 30 k

200 1
100 k

12000 k
300 1

- 300 1
100 1
700 1
75 t
20 k

1200
450 1
300 1



In order to discover the pattern of contamination in the shallow sediments
in the trench bottom, the sampling strategy included sample holes hand
excavated every 100 feet from the inlet end of the trench. In each hole
three samples were taken to represent the loose sediments washed into the
trenches with the influent, the near surface trench bottom and 18 inches
below the trench bottom. This resulted in about 16 holes and 48 samples per
trench. The sample pattern is shown in Figure V.1.

The total number of samples which were planned to be collected was 144. In
order to stay within the sample handling capabilites of US Testing and to
reduce analytical costs while obtaining the necessary information, the
following analytical stratagem was developed. Twenty per cent of the
samples would be analyzed for all of the constituents and eighty per cent of
the samples would be analyzed for a screening set of constituents. These
analysis sets are described in Section VI. There would be a total of 29
full analysis samples and 115 screen analysis samples.

The screen set of analyses is designed primarily to detect the metals and
provide an indication of organic chemicals such as chlorinated hydrocarbons
through TOX and TOC analyses. Significantly larger TOX and TOC results than
average for certain samples would indicate the need for a full analysis for
the sample. The samples to undergo full analysis were chosen so as to
include samples from all depths. The samples chosen for the full and screen
analyses are shown in Figures V.2 and V.3.

A separate 250 ml sample was taken in addition to those required for the US
Testing analyses. This sample is stored under refrigeration by Westinghouse
Hanford Company and would be used for any further analyses which may be
required.

VI. DESCRIPTION OF THE SAMPLING PROJECT

A. Plan Document

A Project Management Plan was prepared to describe the project management
methods and controls to be used to manage the 300 area process trench soils
characterization. The primary objective of the plan was to set up a project
control structure for preparation, approval and administration of procedures
to obtain soil samples and laboratory test results. The Project Management
Plan (document #B83664-1) is contained in Appendix B.

B. Procedures

The shallow sediments in the trenches were acquired by manual digging at
sample locations in the center of the east and west trench bottoms. Sample
sites were at 100 foot intervals, throughout the length of the trench. At
each location samples were taken at three levels: the loose sediments
entering the trench with the influent, 4 inches below grade and 18 inches
below grade. This would produce a maximum of 96 samples total from
the shallow sediment sampling effort. The deep sediment samples were
acquired from six wells drilled between the trenches to a depth of 40 feet
to the ground water. Samples were taken at 5 foot intervals. This would
produce a maximum of 48 samples from the total deep sediment sampling
effort. The deep sampling was performed to evaluate contamination levels in

6
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East Trench

Figure V.2 Identification of Shallow Sediment Samples
for Full and Screen Analysis

Sample Site

1 2 3 4 5 6 7 3 9 10 11 12 13 14 15 16

Loose Sediments x 0 x - - - 0 - 0 - - 0

Shallow Sediments 0

Deep Sediments 0

X 0 0 X 0 0 0 0 X 0 0 0 0 0 X

X - - - - X 0 0 0 0 0 0 X 0 -

Legend: X = Full Analysis
0 = Screen Analysis
- = Not Taken

Sample Site

West Trench

Loose Sediments

1 2 3 4 5 6 7 8 9

x - x

10 11 12 13 14 15 16

- 0 - - 0 0 0 - 0 -

Shallow Sediments 0 X 0 0 X 0 0 0 0 X 0 0 -

Deep Sediments 0 X 0 0 0 0 X 0 0 0 0 0 - - -

Legend: X = Full Analysis
0 = Screen Analysis
- = Not Taken
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Figure V.3
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the sediments between the bottom of the
The Shallow Soils Sampling Procedure
Sampling Procedure (document #B83664-3)

trench and above groundwater.
(document #B83664-2) and Deep Soils
are contained in Appendix C.

C. Quality Assurance/Quality Control

A QA plan was prepared by 'AHC for this project. The quality assurance
program for the Process Trench Characterization was directed by WHC Quality
Assurance in accordance with requirements in MG-100 Quality Assurance, the
quality assurance program manual for WHC. The quality assurance program at
WHC is in compliance with the requirements of ANSI/ASME NQA-1 Quality
Assurance Program Requirements for Nuclear Facilities. The QA plan is
included as a section of the project management plan in Appendix B.

An independent tnird party QC inspection was performed
collection activities. This inspection was performed by
It included witnessing of collection activities and
collection, sampling, storage and delivery of test samplei
required by the project procedures. Inspection reports
results. Sample third party inspection forms are provided
inspection findings are discussed later in this report.

during the sample
Kaiser Engineers.
verification that
was performed as
documented these
in Appendix D and

D. Personnel

The sampling team consisted of a radiation protection technologist, an
engineer and a technician. The sampling was directed by a chemical engineer
who had attended a continuing education class entitled "Hazardous Waste:
Monitoring and Sampling" as well as working in the hazardous waste field for
several years. The course provided instruction in the practices and
procedures for collecting multi-media hazardous substance samples for field
or laboratory analysis per EPA guidelines. Instruction was also provided on
various types of field instruments that are available for air, water and
soil monitoring. Topics included the design of environmental sampling
programs, sampling devices, sampling collection and sampling procedures, the
regulations on shipment of samples and safety procedures for sample
collection. The technician training included procedures for sample
collection and transport in addition to three levels of hazardous waste
training; generator, waste handler and treatment, storage and disposal
facility operator. The radiation protection technologist training included
the generator level of WHC hazardous waste training.

E. Analyses

US Testing-Richland Division (UST-RD) prepared technical and price proposals
for the Process Trench Characterization effort. (See Appendix E for the
proposal.) The general scheme of analysis consists of extraction of the
analyte of interest in a suitable solvent followed by detection using
appropriate analytical instrurientation. The proposal discussed the methods,
the detection limits, the minimum sample sizes necessary, sample
preservation and holding times, the impact on the routine program and the
turn-around times for all of the requested analyses.

UST-RD adhered to the general quality control guidelines described in
various procedures used for analysis. Specifically, UST-RD perfo
reagent blank analysis with every batch of samples analyzed, 10% of

the
rmed
all
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samples were spiked with the analytes of interest and analyzed to determine
matrix effects, and sample extracts exhibiting results exceeding the highest
calibration standard were appropriately diluted and re-analyzed. The US
testing analysis procedures are in conformance with the EPA procedural and
QA requirements as described in SW-846. US Testing, QA and QC procedures
are described in references 3 and 4 respectively.

The sample analyses required to characterize the sediments and soils for the
300 area process trenches were split into 2 groups: the full analysis and
the screen analysis. The full analysis was performed for 20% of the samples
and included the same constituents analyzed for in the 300 area Process
Trench groundwater monitoring program(2) for RCRA. The screen analysis was
performed for the remaining 80 % of the samples. The analysis constituents
are listed in Tables VI.1 and VI.2.

F. Cost and Schedule

Each full analysis cost approximately $3740 and each screen analysis cost
approximately $480. The cost estimate for the shallow sediments sampling
analyses was $123,020 and for the deep sediments sampling analyses was
$87,640. The total cost estimate for the soils analyses including QA
analyses was $225,660.

The deep sediment sampling was scheduled to begin in January and finish at
the end of February. The shallow sediment sampling was scheduled to begin
shortly after the completion of the deep sediment sampling dependent on
available manpower, weather, etc. This schedule was much more flexible than
the deep sampling because once the well driller was on site, the deep
sediment samples had to be submitted in a relatively continuous and
consistent manner. US Testing could not accept more than 15 samples per
week.

VII. EXECUTION OF THE SAMPLING PROJECT

A. Well Sampling

The first deep sediment soil sample was taken on April 24, 1986. This start
date was four months later than projected due to the time US Testing
required to develop and implement the analysis procedures for soils. The
drilling started on the north end of the center dike and moved southward.
The drilling was accomplished with a cable tool drilling rig using hard tool
method. The 8 inch casing was driven to the drilled depth and the hole was
cleaned of all disturbed materials. A sample of the sediments was obtained
from the bottom of the hole by means of a bailer. The samples were taken at
five foot intervals. The wells were drilled with the addition of as little
water as possible, to minimize leaching and dilution of any substances
deposited on the sediments. Clean river water was used for this purpose.
The deep sediment sampling was completed on May 23, 1986. The independent
third party completed a "deep soil sampling third party inspection
checklist" for every sample collected. No exceptions were noted.

Two samples of the river water used for drilling and cleaning of the
sampling equipment were collected on May 7, 1986 and on May 16, 1986. These
samples were analyzed by US Testing for the same constituents as the
groundwater monitoring program samples. The water analysis results did not

11



Table VI.1

Full Analysis Parameters: Coliform Bacteria
Beta, radium and alpha
ICP metals 6010 enhanced
Method 8330 enhanced (Thiourea)
Pesticides 8080 enhanced
VOA method 8240 enhanced
A/B/N 8270 enhanced
Pesticides Method 8140
Nitrate, Sulphate, ....(Anions)
Direct aqueous injection
Herbicide 8150 enhanced
Arsenic
Mercury
Selenium
Thallium
Lead by GFAA
TOX
TOC
Cyanide
Perchlorate
Sulfide
Ammonium Ion
Ethylene Glycol
Citrus Red #2

Table VI.2

Screen Analysis Parameters: Beta
Alpha
ICP metals 6010
Mercury
Lead by GFAA
rox
TOC

See Appendix E for the list of specific elements and compounds for the
analytical methods listed above.

12
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indicate any contamination. Two process trench water samples were taken
during the drilling of two separate wells on May 7, 1986 and May 22, 1986.
These samples were taken as the well drilling passed the 15-30 ft levels so
we could see if any of the trench water components would be reflected in the
soils composition at the same level. Trench water was encountered in the
wells by the time the drill depth reached 10 feet. The analytical results
for these samples indicate that there is no significant contamination of the
soil sediments from the trench water. The analytical results are discussed
in Section VIII.

There were 48 samples collected 9 of which were analyzed for full analysis
and the remainder analyzed for the screen analysis. It took an average of
3-4 days to complete the sampling for each of the wells with more samples
being available on the latter part of the third and fourth day. This
indicates faster drilling rate in the layers below 15-20 feet. The samples
were of a slurry consistency and most were screened through a USA #6 or #10
screen to develop a particle size consistency among the samples and to
eliminate pebbles and chunks of rock.

The southern most well #6 was left installed for future groundwater
sampling. The first five wells were drilled to an approximate depth of 40
feet. Then the casing was backpulled and the hole was sealed with bentonite
mixture. The sixth well was drilled to an approximate depth of 45 feet. A
6 inch diameter, 20 slot stainless well screen was installed from 45' to 35'
and a 6 inch well casing from 35' to 30" above the ground level was
installed. The hole around was filled with a cement bentonite grout mixture
around the casing. It was then capped and numbered for future use by the
Groundwater Monitoring Program.

B. Shallow Sediment Sampling

The shallow sediment sampling effort began on June 16, 1986 and was
completed on September 10, 1986. The three week time frame between the
completion of the deep sampling and the start of the shallow sampling
allowed for the trench bottom to dry out. Thirty-three samples were
collected from each of the east and west process trenches. Forty-eight were
expected from each trench but in the west trench 7 samples were not
collected because the loose sediment layer was nonexistent and 9 in the east
trench were not collected for the same reason. An additional 9 samples and
6 samples in the west and east trench respectively were not collected
because of the presence of water cover. Efforts were made to try to clear
these areas of water so they could be sampled but the water could not be
cleared to any significant degree.

The approximately 3 month time frame to collect these shallow samples was
due to the need to switch between the trenches and allow the bottom to dry
out before attempting to collect more samples. Also, US Testing had a 15
sample per week limit so that their routine program would not be adversely
impacted. Too long a wait after changeover resulted in seepage into the
drained trench from the one being filled as water levels rose in the trench
in use. Hence the samples had to be taken in some instances in the drained
trench while some water still remained in pools in it. The geologists
report "Exploration of the 300 area process water trenches" contains a
description of these changing water levels and is included in the Appendix F.

13



The sampling sites were located at 100 ft intervals down the center of each
trench bottom. Each sample location yielded a maximum of three separate
samples. The first sample was taken from the middle of the loose sediments
washed into the trench with the influent. The depth of these loose
sediments varied depending on the distance from the weir. The second and
third samples were taken at four inches below the loose sediments and at
approximately 18 inches below the loose sediments. For seven and nine of
the samples in the west and east trench respectively the loose sediments
were so thin or nonexistent that not enough material could be collected for
a sample. These conditions were logged and no samples of these sediments
were taken. All of the shallow sediment samples were screened through a USA
#6 or #10 mesh size sieve in an effort to achieve a uniform sample particle
size and to eliminate pebbles and rocks.

Each sample site was hand dug with a shovel to a depth of at least 18 inches
below the loose sediments. Then using a trowel, the sample materials were
collected from the wall of the site after the walls were scraped of material
that might have caused cross contamination of the sample. The samples were
then sieved and placed in the sample bottles. The holes were filled back in
after sampling was completed.

The independent third party completed the checklist for each sample.
Exceptions from the procedure were noted in several instances for the
cleaning of the sampling tools. The procedure called for cleaning the tools
in river water and then rinsing them in distilled water. The river water
was specified to limit the amount of distilled water required to be carried
in from the labs every day of sampling. This quantity turned out to be
minimal, readily available and easier to obtain than the river water so the
tools were cleansed twice in the distilled water and not at all in the
river water. This cleaning process still maintained the integrity of the
sample and the intent of the procedure even though an exception from the
procedure.

C. Sampling Documentation

1. General

The detailed procedures are in Appendix C.

Sample third party inspection forms and Chain of Custody forms are in
Appendix D.

2. Logbooks

Several logbooks were kept for field notes while the sampling was in
progress. Waste Systems Engineering kept a logbook for sample data per the
sampling procedure recording the sample number, date and time of sampling,
sample size, name of sample collectors, and a brief description of the
sample.

A second logbook was compiled by the geologist. This contained information
for the daily drilling log as well as field notes and observations on the
shallow sediment samples. This notebook included drilling progress and
characteristics, descriptions of samples and surrounding geology and process
trench conditions.
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3. Quality Assurance(QA)/Quality Control Records(QC)

The independent third party completed a checklist for the deep and shallow
sediments sampling entitled "third party inspection checklist". The
checklist denoted compliance with the sampling procedure for each set of
samples. Samples are in Appendix 0.

Analytical QA and QC records are maintained by US Testing and are described
in references 3 and 4.

4. Chain of Custody

Chain of Custody documentation was prepared and accompanied all samples.
Samples are in Appendix 0.

D. Geological Report

The geologist issued a report entitled "Exploration of the 300 Area Process
Water Trenches" in September 1986. It described the surrounding sediment
formations and geology as well as the drilling and sampling programs and
corresponding geologic analysis of the samples obtained, in conjunction with
the behavior of the process trench water levels. (See Appendix F for the
report.)

In summary, the geologists report states the following information. The
trenches overlie an old Columbia River channel that is filled with the Pasco
Gravels. The Ringold Formation sediments were not encountered because they
lie at a depth of about 50 feet which is greater than the depth of the
sampling wells. The Pasco Gravels continue down to this Ringold Formation
level through the water table which is at around 30 feet. The nature of the
Pasco Gravels is that they are the deposits of several catastrophic floods,
rather than normal stream, shallow-lake and floodplain deposits as are the
Ringold Formations. The Pasco Gravels consist of two identified graded
sequences. The gravels range from basal cobble and boulder gravels, upward
through finer gravels. Capping those gravels are clean and well-sorted
deltaic, forest bedded gravels. Silts and fine sands are generally absent.

The general description of the sediment samples below is also derived from
the geologists report.

1. Well Samples

Test Holes 1-5 physical findings can be summarized as follows:

0-15 ft: gravel 40%-60%, sand 40%-50% and silt 1-10%, poorly sorted
gravel mostly <6"diameter but up to 18"diameter, caliche <1%

15-22 ft: gravel 30%-55%, sand 40%-60% and silt 1-5%, gravel is
cobbles, no caliche

22-27 ft: gravel is pebbles <5mm diameter, little sand, trace silt

27-32 ft: gravel 65%, sard 35%, gravel is pebble to cobble, trace
silt
32-40 ft: sand 65% - >90%, and gravel, silt 5%
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Test Hole 6 was slightly different in physical nature from test holes
1-5 and can be summarized as follows:

0-14 ft: gravel 90% (pebble to cobble gravel), sand 10%, some caliche
and silt

14-20 ft: gravel, sand and traces of silt

20-30 ft: gravel (granule to pebble size)

30-33 ft: sand 45%, gravel, pebbles and silt

33-37 ft: gravel (granule to pebble sized), sand, petrified wood

37-45 ft: gravel (pebble sized), sand, no silt

2. Shallow Sediment Samples

On the average the loose sediment sample could be described as sand
or sandy/gravely for t he south end of the trenches and humus towards
the north end of the trenches.

Mostly the second layer sample, 4" below the loose sediments, could
be described as eolian sand, clean granule to pebble and cobble
gravel and some organic matter at the north end of the trench. One
sample site contained a chunk of silt.

The deep sample, which was taken 18" below the bottom of the loose
sediments layer, was sandy pebble to cobble gravel with no humus in
most cases. One sample site had a clay chunk. Also, some boulder
gravel was encountered in several sites.

In each case only the finer grained sediments were included in the sample.
All samples were sieved through a USA #6 or #10 screen. Any contaminants
present should be associated with the finer sediments and not the pebbles or
cobbles.

VIII. DESCRIPTION OF ANALYTICAL RESULTS

All the results of the chemical analyses which were above detection level
are listed in tabular form in Appendix E. These listings contain the deep
well sample results, the shallow sediment sample results and the process
trench and process water results. The numbering system used for the samples
is explained in Appendix C. The only constituents which are significantly
above background levels in the sediment are certain metals.

The analytical results for the constituents significant for the shallow and
deep sediment samples are presented in Table VIII.1 and Figures VIII.1 and
VIII.2. The table presents the peak values of these constituents anywhere
in the shallow sediment samples and the peak values in the well samples.
The uranium results were not measured directly but are inferred from the
alpha counts. The alpha couit is only a rough indicator to detect uranium
contamination and there is a large uncertainty in the uranium
concentrations; up to a factor of 2 or 3.
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Table VIII.1

Concentration of Constituents
in Sediments

(ppm)

Shallow Samples Well Samples

Constituents

Arsenic (As)

Cadmium (Cd)

Chromium (Cr)

Copper (Cu)

Lead (Pb)

Mercury (Hg)

Nickel (Ni)

Silver (Ag)

Uranium (U)

Avg

1.5

2.4

274

3550

205

15

529

137

7400

Loose
Peak

10

20

551

7320

486

58

1550

405

20400

Shallow
Avg

0.9

1.8

59

1109

33

6

306

35

1200

(4")
Peak

6

5.4

319

8470

230

69

4700

245

Deep
Avg

1

1.3

30

522

21

2

95

12

6900 3400

17

(18")
Peak

14

2.9

131

2230

86

21

1030

110

27700

Avg

0.6

0.49

6

18

3

0

5

<1

7.3

Peak

7

0.9

10

42

7

0.1

11

<1

15.5
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Figure VIII.1 (cont.)
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Figure VIII.1 (cont.)
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Figure VIII.1
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Figure VIII.1 (cont.)
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Figure VIII.1 (cont.)
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Figure VIII.1 (cont.)
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Figure VIII.1 (cont.)
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Figure VIII.1 (cont.)
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Figure VIII.2

Sample Contaminant Concentrations Under the 300 Area Process Trenches
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Figure VIII.2 (cont.j
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Figure VIII.2 (cont.)
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Figure VIII.2 (cont.)
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Figure VIII.2 (cont.)
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The figures present plots of constituent concentrations as a function of
sample depth and distance dc'wn the trenches away from the trench inlet for
the shallow sediment samples. For the deep well sediment samples, the
figures present plots of coricentrations for each constituent and each well
as a function of depth. The deep well constituents plotted are the same
constituents plotted for the shallow sediments. The concentrations for the
deep sediments are in many cases too low to differentiate from zero on the
plots.

Four water sample analyses are presented in Appendix E. These analyses were
taken during the trench sampling to evaluate the potential for cross
contaminating the samples by process trench water or river water. The river
water was used to clean the sampling tools between samples and was also used
during the drilling process. River water was chosen because it had not been
chlorinated and was not significantly contaminated with the constitaents for
which the samples were being analyzed. Two samples of river water used for
tool cleaning and drilling were taken and analyzed. These are reported as
samples R-1 and R-2. Two samples of the water in the process trenches were
taken during the well sampling program for deep sediments. This was done
because the well samples were saturated with water from the trenches at
least by the ten foot sample. The process trench water samples permit the
evaluation of the source of any contamination found in the samples from the
wells. The process water samples are labeled P-1 and P-2.

IX. EVALUATION OF SAMPLING RESULTS

A. Discussion of Environmental and Regulatory Impact

The results described in Section VIII, "Description of Analytical Results,"
demonstrate that contamination above background levels exists in the process
trenches but fails to detect contamination in the deeper well samples. The
constituents found in the shallow sediments consist of the metals and
compounds as described in the spill table of Appendix VIII of the RCRA
regulations(5). The concentrations are too low to determine what the
compounds actually are, but consideration of the environmental chemistry and
the sources of some of the metals suggests the identity of the compounds.
The compounds probably consist mostly of oxides and various salts such as
phosphates, sulfates, chlorides, nitrates and fluorides. Based on the
concentrations and the probable compounds, the trench sediments are not a
hazardous waste as defined by the toxic mixture procedure of WAC 173-303(6).
Six samples were chosen from the shallow sediment samples for an EP Toxic
Leach analysis. The samples were chosen to represent the range of
constituent concentrations from the most concentrated to the least. The
results of the analyses are presented in Table IX.1. All of the results
are below the levels which define a dangerous waste in WAC 173-303-090(8).

Recent EPA proposed amendments released on March 19, 1987(7) indicate that
just because the contaminated material does not constitute a dangerous waste
does not relieve the facility owner from cleanup requirements. No specific
guidelines are given as to what constitutes constituent concentrations which
require remedial action exce:t that the goal is to remove or decontaminate
all materials on site that could potential ly contribute to future
contamination problems.
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Table IX.1

EP Toxic Leach Test Results

Analytical Results -

W5LA

<0.20

12

<0.01

0.02

0.46

0.10

<0.25

<0.02

W10SA

<0.20

6.6

<0.01

<0.01

<0.20

<0.05

<0.25

<0.02

W10DA

<0.20

7.20

< .10

0.01

0.23

<0.05

<0.25

<0.02

EP Toxicity (ppm)

ElDA

<0.20

10.30

0.03

<0.01

<0.20

<0.05

<0.25

<0.02

E6SA

<0.20

11.6

< .10

0.06

<0.20

<0.05

<0.25

<0.02

33

Arsenic

Barium

Cadmium

Chromium

Lead

Mercury

Selenium

Silver

E2A

<0.20

6.90

< .10

0.02

0.24

<0.05

<0.25

<0.02



While these guidelines and goals are clear in a subjective sense, the
problem is to determine what is required technically to comply with the
requirements at a particular site and for particular constituents. To
develop the technical goals, the following steps outline an appropriate
approach:

1. Determine background levels of the contaminants found and compare with
concentrations in the trench sediments.

2. Evaluate pathways to determine potential threats to human health.

a. Leaching to groundwater and Columbia River
b. Wind blown particulat?
c. Waterfowl

3. Determine remedial action steps

a. No action
b. Remove present contamination
c. Stabilize contamination in place

B. Background Constituent Levels

The purpose of determining the background levels of constituents is to
establish a cleanup goal for remedial actions. Background levels are
established by taking and analyzing samples from areas near the 300 Area
Process Trenches which have not been impacted by human activities. These
background concentrations are shown in Table IX.2. The background samples
came from the following locations:

Average of the Earths crust(10)

Geological samples from 10 and 15 foot depths from a well drilled in the
1950's before the Process Trenches were constructed and located
approximately 20 feet west of the west trench; this is well 399-1-4
which is also part of the RCRA groundwater monitoring project.

Samples at depths of 10 and 15 feet from a new filter backwash pond
about one half mile south of the trenches

Samples at 8 and 16 foot depths from the proposed location of a new
sewage treatment plant northeast of the trenches

From this information, an average background concentration with
uncertainties were calculated from the filter backwash pond and sewage
treatment plant samples and a proposed goal concentration with uncertainties
for the remedial activities is suggested in Table IX.3. The value of 104
ppm for Cr in the filter backwash pond 15 foot sample was not used to
calculate the average in order not to bias the average background high. It
is proposed that the goal of a cleanup be to achieve concentrations of
constituents which do not exceed the average concentration plus uncertainty.
The uncertainty is calculated as a concentration 30% greater than the peak
background concentration. The exact percent varies because of round off
errors. This goal should permit the detection of the background constituent
level when all significant non-background contamination has been removed.
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Table IX.2

Concentration of Constituents
in Background Samples

(ppm)

Constituents

Arsenic (As)

Cadmium (Cd)

Chromium (Cr)

Copper (Cu)

Lead (Pb)

Mercury (Hg)

Nickel (Ni)

Silver (Ag)

Uranium (U)

Earth
Crust

Well-399-1-4
10 feet 15 feet

5 <91.7

0.15 <1.3

200 <2.6

70 <2.6

16 <91.7

0.5 <26.2

80 <7.9

0.1 <1.2

4 <65

<91.0

Filter Pond
10 feet 15 feet

3.2

<1.3 <0.2

New Sewage Plant
8 feet 8 feet 10 feet

10 <0.8 <0.7 <0.7

0.5

<2.6 10 104

<2.6 12

<91.0 12

<26.0 <0.2

<7.8 6

<1.2 <1

<65 7.9

1 <0.2

7

22 15

18 12

<0.2 <1

9 7

<1 <1

6.4 0.9

6

1

6

8 16

8 13

<1 <1

5

<1

0.6

6

<1

1.1
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Table IX.3

Average Background Concentrations and Proposed Goal
Remedial Action Concentrations

(ppm)

Constituents

Arsenic (As)

Cadmium (Cd)

Chromium (Cr)

Copper (Cu)

Lead (Pb)

Mercury (Hg)

Nickel (Ni)

Silver (Ag)

Uranium (U)

Average Background
Concentration Range

3 <0.7-10

1 <0.2-1

7.25 6-10

14.6 8-22

12.6 8-18

<1 <0.2-<1.0

6.6 5-9

<1 <1

3.4 .6-8

Proposed
Concentration

3

1

7

15

13

1

7

1

4

Goal
Uncertainty

+13

+1.3

+13

+29

+23

+1.3

+12

+1.3

+10
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It is obvious by comparing the values in Table IX.3 with the values in
Table VIII.1 that several of the constituents found in the trench sediments
are already within the background range plus uncertainty presented in
Table IX.3. Arsenic in the sediments is lower than the background
concentrations. The average concentration of cadmium, lead and mercury are
generally within the range of concentrations of the proposed goal. However,
there are a few peaks in concentration in the shallow sediments which are
significantly above background. The average and peak concentrations of
chromium, copper, nickel and silver are significantly above background. The
chromium is anticipated to be in the +3 ionic state rather than the more
hazardous +6 (chromate) state. This is because most chromate (unlike Cr+3)
compounds are soluble in water and would have been dissolved in the water
flowing through the trenches. Also, the chemical environment in the
trenches would probably tend to convert the Chromium +6 into Chromium +3.
The average and peak uranium concentrations in the trench are much higher
than background range. The conversion from the alpha counts, which was used
to estimate uranium concentrations, is only accurate to within approximately
a factor of two. It is also known from radiation measurements in the
trenches that some surface uranium concentrations near the inlet to the
trenches are much above background. The deep sediment or well sample
concentrations are within the background range for all the constituents.

C. Pathways Discussion

The following potential pathways exist in the 300 Area Process Trench System
which may impact human health:

1. Leaching to ground water and thence to the Columbia River, the Columbia
river is used for drinking and irrigation water;

2. Windblown particulate when one of the trenches is allowed to dry out
while the other trench is being used; and

3. Migratory waterfowl which may be hunted and consumed off the Hanford
site.

There are no other known pathways. Crops are not grown around the trenches
and public access is not permitted. The pathways which might impact public
health must transport the hazardous constituents offsite. The primary
pathway is the one to groundwater. Pacific Northwest Laboratory operates
the RCRA groundwater monitoring program for the 300 Area Process Trenches.
Groundwater monitoring results are reported to WDOE in quarterly reports(8).
These results do not indicate groundwater concentrations above drinking
water standards for the constituents found in significant concentrations in
the process trench sediments. The gross radioactivity concentrations (alpha
and beta) are sometimes above drinking water standards. However, if the
activity due to uranium is subtracted as stated in the regulations, then the
activity level is below the drinking water standards. There are also other
potential sources for uranium contamination in the 300 Area from CERCLA
sites. The primary source of the uranium is not clear at this time.

The constituents found in the drinking water of primary interest are
chlorinated hydrocarbons. These include perchloroethylene,
trichloroethylene and dichloroethylene ( a breakdown product of the first
two). These are sometimes detected above drinking water standards. The
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detections are intermittent and a defined plume of contamination has not yet
been determined. These constituents are not detected in the process trench
sediments. The source in the groundwater is probably from past operations,
documented spills and trace amounts from solvent carryover in rinse water
which is carried through the sediments in the process water. A project is
presently funded and scheduled (Project 685) which will reduce or eliminate
the only known sources of solvent carryover.

There is a finite potential that the constituents found in the sediments can
be moved into the ground water. The sediments have been leached by large
quantities of water (approximately 2.6 million gallons per day) since 1975.
This water is generally neutral or basic up to a pH of 9. The fact that
these constituents are still in place argues for the stability of the
sediments in the present chemical environment. It can be postulated that
should the trench influent become acidic, the metal constituents found in
the sediments would become mobile. An acid spill large enough to move a
significant amount of the constituents is not considered likely in the 300
Area because generally only small amounts of acid are used in the different
laboratories. The N-Reactor fuel fabrication operation is the most likely
source of a large spill. Several thousand gallons of concentrated acid or
base are stored. There is some evidence from past spills that some
constituents are mobilized(9). This is primarily based on increases in
alpha counts in groundwater monitoring samples. A project is presently
funded and scheduled (project 685) which will protect the process sewer from
spills from the fuel fabrication operation.

There is a potential that the wind could blow particulate from the 300 Area
Process Trench area. This could happen because the two trenches are
operated alternately. One trench is allowed to dry out while the other is
in use. Radiation surveys of the area have however demonstrated very little
spread of uranium from the trench bottom. What contamination was found
could more likely be explained by personnel tracking contamination out of
the trenches during sampling and other operations. Other circumstances
mitigating the potential for wind spread of constituents are the fact that
the trench bottoms are about 15 feet below grade; thus being somewhat
protected from the wind and large areas of the bottom of the unused trench
generally remain wet because of crossover and seepage from the trench in
use.

Waterfowl have been observec! in the trench and presumably could feed and
nest in the area. The constituents in the Process Water samples P-1 and P-2
discussed above would not be expected to impact the waterfowl, hunters or
consumers of waterfowl. Bottom feeding could possibly be more of a problem.
Very little information is presently available regarding this potential.
The PNL environmental monitoring program may have sampled waterfowl from
this area and contamination levels in waterfowl from this area may be
available from the program. The information has not been obtained for this
report.

0. Remedial Action Planning

The remedial action planning addresses a number of options which would
address the potential risk to human health or the environment as a
consequence of contaminants in the process trenches. The actions considered
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are as follows:

1. No Action

A reasonable case can be made for no action relative to all of the
contaminants except the uranium. Even under worst case conditions, if all
the contamination leached into the groundwater, no detectable effect on
human health or the environment would be expected because the concentrations
in the river would be so low. However, this may not satisfy the
requirements of regulations to prevent accumulations of these contaminants
in soils, their discharge to groundwaters and the potential for any
environmental harm. Also, although the uranium concentrations do not
present a significant health hazard, the concentrations are high enough that
it would be prudent to remove or stabilize the sediments so that the
potential for spread of contamination is eliminated. For these reasons the
no action option is not considered to be viable.

Because of the dilution effect from the river, any constituents
presently enter the groundwater from the Process trenches are undete
in the drinking water intakes downstream. The total amount of the me
and uranium sediment constituents is estimated in Table IX.4. This is
on the concentrations found in the sediment samples.

which
ctable
tallic

based

2. Cleanout and Continued Use

This option consists of digging out the sediments containing constituents in
concentrations greater than the goals set in Table IX.3. This would remove
the potential for leaching of these constituents into the ground water in
any greater concentration than from the natural soils. Since the potential
for leaching of hazardous constituents into the groundwater would be
removed, the trenches could continue to be used for disposal of non
hazardous waste water. The sediments would be removed to an engineered
disposal area protected from water and much further from groundwater and the
river. The precise location has not been determined but it would probably
be in the 200 Area disposal site for low level radioactive soils or gravel.
Note that the sediments do not qualify as a dangerous waste but the uranium
concentration may be high enough to qualify some of the sediments as low
level radioactive waste.

The problem with this option is to be certain that the significant
contamination above background has actually been removed. The sampling
program was designed to provide the information necessary for this
determination. The deep well samples demonstrate that the contamination has
not progressed significantly beyond the shallow sediments in the trench.
The shallow samples demonstrate that for most of the trench, the
contamination can be removed by digging up the upper few inches to 24 inches
of sediment. In the areas near the inlet, the samples indicated that the
contamination may go deeper and more sediment will require excavation. The
samples do generally indicate lesser concentrations with depth. These
statements can be verified by studying the plots presented in Section VIII.
Radiological measurements also indicate shallow uranium contamination up the
sides of the trench near the inlet. This contamination seems to be
associated with crust like deposits left at the water edge. This
contamination would have to be scraped off.
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Table IX.4

Estimated Total Amount of Constituents in the Sediment
(kg)

Constituent

Arsenic (As) (1)

Cadmium (Cd)

Chromium (Cr)

Copper (Cu)

Lead (Pb) (2)

Mercury (Hg) (2)

Nickel (Ni)

Silver (Ag)

Uranium (U)

Shallow
Sediments

2

3

341

2261

108

12.8

578

74

720

(1) The arsenic is always

(2) The lead and mercury
values except in
sediments.

Estimated
Amount from
Background

8

3

19

30

33

3

17

3

9

within background range.

are within the range of background
some of the loose and shallow
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The plan would be to excavate the sediments to a depth based on the sampling
results. This depth would be deepest at the inlet and shallowest at the far
end. In the field, the depth would be determined by portable radiation
instruments used to indicate the presence of uranium. When the detectable
radiation was near background levels, the excavation would stop and soil
samples would be taken and analyzed for the metal contaminants of interest
plus TOC and TOX. Any unusual results would be cause for further sampling
and analyses. Based on these results, the excavation would continue or if
the results were within the background range, the excavation would be
considered complete. Clean gravel may be hauled in to fill holes.

The schedule for this project should be coordinated with the schedule for
Project 685. This should be scheduled for implementation after project 685
is complete so that influent with the least potential for spills, uranium
content or solvent carryover would enter the refurbished trench system.

3. Stabilize in Place

Another option is to stabilize the contamination in place. This process is
described in detail in the Closure Plan submitted to WDOE and the USEPA in
lieu of a Part B application in November 1985. This part of the submittal
is enclosed in Appendix A. This primarily consists of filling and a series
of covers such that the contamination is stabilized and cannot be leached
into the groundwater. Continual groundwater monitoring would be required to
verify the integrity of the stabilization process.

Another method for disposing of the nonhazardous waste water from the
Process Sewer would be required. There are two viable options. These are
to build another set of leaching trenches or to discharge directly to the
river under an NPDES permit. New leaching trenches or ponds would probably
be constructed north of the present trench location but a location has not
been selected.

The other disposal option is to acquire an NPDES permit and discharge
directly to the river. The present influent into the trenches especially
after Project 685 is complete, does seem to meet the requirements for an
NPOES permit. There are advantages to this option. This option is simpler
in that no new trenches or their operation is required and it would be
probably cheaper than new trenches because both options would probably
require the laying of significant lengths of pipeline. The outfall
structure may be a significant cost item. There are also disadvantages.
One of the original purposes of the trench system was to protect the river
from spills. With the present system, a spill is delayed and diluted
considerably by the time it reaches the river. This reduces short term
contamination levels in drinking water downstream of the 300 Area and in the
Columbia River, thus preventing acute harm to biological systems or human
health. The trench system also removes particles and less soluble materials
from the water. The 300 Area sanitary water intake is at the south end of
the 300 Area. Unless the discharge of the Process Sewer were directed south
of this intake (an expensive project), it is possible that operations
personnel could not react soon enough to prevent significant contamination
of the 300 Area drinking water if a major spill occurred. Also, using
process trenches provides some opportunity to clean up the spills before
contaminants reach the river by pumping the appropriate monitoring wells.
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Spills have in fact been very few, better controls have recently been
instituted and better sampling systems are planned, however, this is still
an important consideration.

4. Summary of Options

Considering both environmental protection and cost, the second option of
cleaning out the trenches and continuing usage is preferable. Assuming that
the contamination can confidently be removed from the trenches, this option
provides all the environmental protection of the third option, does not
require a new disposal facility and environmental monitoring systems are
already in place. It is assumed that the no action option is not viable. If
the contamination cannot economically be removed from the process trenches
than the third option will probably have to be pursued. This will require a
new disposal facili ty. New leaching trenches or ponds would be
environmentally preferable. Any remedial actions should be coordinated with
project 685.

X. OPERATION OF THE PROCESS SEWER SYSTEM

The operation of the process sewer system as a non hazardous waste system
requires an integrated approach. This includes administrative procedures
and training to prevent spills to the sewer system, physical systems to
prevent accidental disposal to the system and measurement systems to verify
that hazardous chemicals are not being disposed. The administrative
procedures and training were implemented in 1985. A new monitoring system
which provides better quality samples and is more reliable was installed in
August 1987. This new sampling system takes a weekly composite sample and
continuously monitor pH aid conductivity at the inlet to the Process
Trenches.

In addition another sampling system is presently being designed. This will
consist of about 15 samplers which will collect weekly composite samples at
different locations within the process sewer system. These samples will be
analyzed when something unusual is detected in the trench inlet sample, to
locate the source of the material detected or to verify a problem with the
inlet sample or analysis. By being able to locate the discharge of material
to a few buildings as opposed to the approximately 50 served by the process
sewer, operations personnel will be able to locate the source of any
unpermitable discharges and correct the situation. This sampling system is
scheduled for installation by March 1988.

The influent to the trenches has been sampled weekly since 1975. The
analysis parameters consisted of pH and a few heavy metals. In 1985, the
Resource Conservation and Recovery Act regulations were applied to the
trenches. Additional efforts were implemented at that time to prevent
discharge of hazardous chemicals to the Process Sewer. In June, 1986, a
more extensive weekly sampling effort of the influent to the trenches was
implemented to verify compliance with operational procedures designed to
prevent discharge of hazardous substances into the sewer and to detect
spills.

A new and improved process trench influent sampler has been designed to
provide for technically adequate and reliable control samples to verify
operational compliance with DOE orders, state and federal hazardous waste
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regulations and complement the 300 area Groundwater Monitoring Program.
The present sampler is located down in the trench area and is difficult to
use. The new sampler will be relocated to the ground level area up above
the present sampler which will make it safely accessible at all times. The
new sampling station will include dual composite water samplers and
continuously recorded pH and conductivity instruments. The station also has
an existing flowmeter which is recorded continuously. The equipment will be
located in an existing cabinet at ground level which also has freeze
protection and electrical connections.

Presently one polyethylene sampling bottle is utilized for the weekly
composite sample. The new system will collect approximately 8 samples per
hour to form the weekly composite sample. Two samples will be drawn at the
same time with the use of the dual pump heads and placed in separate sample
containers - one glass and one polypropylene. This will eliminate the
possibility of cross contamination of the samples from metals or organics
leaching out of the container itself.

The weekly composite sample is analyzed for pH and conductivity. The new
sampling system will continuously monitor and record the pH and conductivity
at the trench influent point. This will allow for tracking fluctuations in
these measurements.

This new sampling station will provide for better reliability and accuracy
with a minimum of downtime and maintenance.

Presently, spill control measures such as catch tanks, leak detection
devices, level controls, personnel awareness and weekly inspections of waste
containers comprise the preventive measures for the spill control program.
Primary reliance is on personnel training and awareness of the Washington
State Dangerous Waste Regulations and their applicability to the process
sewer and trenches to provide the disposal controls that are necessary to
maintain compliance with the intended use of the 300 area process trenches
for nonhazardous aqueous wastes.
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6.0 CLOSURE AND POST-CLOSURE REQUIREMENTS

The 300 Area Process Trenches comprise a facility that received regulated

waste in the past. However, effective February 1, 1985 new administrative

controls were instituted which prevent discharge of hazardous materials into

the trenches. The trenches currently receive non-hazardous, non-regulated

aqueous solutions (for composition of discharge, see Section 3.0). All future

discharges into the trenches will be non-hazardous. The purpose of this

section is to demonstrate that the U.S. Department of Energy - Richiand

Operations Office (DOE-RL) is cognizant of the current and past practices

relative to the 300 Area Process Trenches and that DOE-RL has a plan to

administer the unit so that any future releases are within acceptable limits

and will not harm the environment. The general closure plan involves several

steps, some of which have already been initiated as a demonstration of DOE-

RL's intent. The general steps are:

(1) Discontinue Discharges of Regulated Materials to
Trenches (implemented 2/1/85)

(2) Sample Trench Area Soils
- Shallow Sampling (initiated 6/25/85)
- Deep Sampling (planned 2/28/86)

(3) Analyze Samples for Hazardous Components (initiated
7/26/85)

(4) Close Facility Under RCRA
- Decontaminate
- Alternate Closure Option

DOE-RL wishes to make clear that a commitment to close the facility under RCRA

does not necessarily preclude the use of the facility in its current capacity

(i.e., as a receiver of non-regulated solutions). The intent of DOE-RL is to

operate the trenches while establishing that the trenches are not an environ-

mental hazard. Should investigations reveal that significant and non-localized

contamination is present at depth, then DOE-RL will begin immediately to ini-
tiate physical closure of the facilities or to take other appropriate actions

that are consistent with RCRA. Should they become necessary, those activities

will be conducted in accordance with common best engineering practices, under
the direction of a registered engineer and with the approval of the cognizant

regulatory authority; i.e., either:
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Regional Administrator
Region X
U.S. Environmental Protection Agency
1200 Sixth Avenue
Seattle, Washington 98101

or
Director
Washington Department of Ecology
Mail Stop PV-aa
Olympia, Washington 98504

Details of the 300 Area Process Trenches Closure/Post-Closure Plan are presen-

ted below. The locations of official copies of the Closure/Post-Closure Plan

are given in Appendix H. The person responsible for storage and updating

these copies is given in Appendix 1. The certification of closure is found in

Appendix J.

6.1 CLOSURE PLANS

6.la Closure Performance Standard

The 300 Area Process Trenches will be closed in a manner that minimizes

further maintenance and that minimizes post-closure escape of regulated waste

to the extent necessary to protect human health or the environment. If

necessary, a cover system will be designed for the trenches [see Section

6.le(2)] which will prevent contaminant migration to groundwater. The

vegetative cover will consist of two perennial wheatgrasses waich are drought-

tolerant and well suited to the local soils, thus minimizing maintenance at

the site [Section 6.1e(4)].

6.1b Partial and Final Closure Activities

The DOE-RL does not anticipate any partial closure activities. Instead,

DOE-RL will proceed to final closure of both trenches upon approval of this

plan (expected in 1986). However, since two trenches are involved, it is pos-

sible that different closure alternatives may be indicated for each. It is

therefore possible that one trench may be closed while detailed characteriza-

tion of the other trench is prcceeding. Thus, while all activities relate to
final closure, final closure of the facility may occur in stages.



10/25/85 Rev. 0

Characterization activities leading to final closure follow a logical pro-

gression of increasing detail. In the initial phase, shallow samples will be

taken of the soil in the trench. The maximum depth of the samples will be two

feet. Samples will be taken by soil augers or other suitable method and will

be split so that representative samples of sediment, sediment/gravel inter-

face, and rock/gravel interface are obtained from each hole. The regular

sampling grid will consist of a single line down the axis of each trench with

a sample spacing of 100 feet. These samples will be supplemented by samples

taken at significant depressions and areas where field analytical instruments

(e.g., field gas chromatograph or organic vapor analyzer) detect local "hot

spots." In addition, paired samples will be taken at each end and at the

middle of the trench to test for lateral heterogeneity. If significant levels

of contamination are discovered by the initial sample grid, a more c..ose-

packed sampling array will be constructed to define its nature and extent.

To permit sampling, the trenches will continue their parallel operation. That

is, sampling in one trench will be conducted while the other trench is receiv-

ing water. Once the sampling program in the first trench is finished, holes

will be backfilled with native materials and that trench will receive process

water so the other trench can be sampled.

Because of past practices, the remote possibility exists that regulated waste

materials may have seeped into the ground in the past and may currently reside

at some depth below the bottom of the trench and above groundwater. A deep

sampling program will be conducted to establish the condition of the soil at

depth. The DOE-RL will drill vertical holes between the two trenches. The

distance between the two trenches is such that sediments in the zone of

influence of the trenches will be sampled via these vertical holes. Samples

will be taken at five-foot intervals and auger tailings will be monitored

continuously with an organic vapor analyzer. These deep holes will be drilled

at a spacing of 300 feet along a line that parallels the axis of the trench.

In addition to sampling soils, samples of the sludges at the inlet weir box

will be taken. Those and all other samples will be collected according to
procedures in SW-846 (Second Edition, Revisec 1984). All sampling tools will

be steam cleaned or washed with detergent and rinsed between samples. All

.- 3
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samples will be labelled to indicate the trench, location, and depth from

which they were taken. Samples will be logged in and preserved as they are

taken and will be shipped for analysis at the end of each day.

Analyses will be performed in a manner that will ensure all analytical proce-

dures and controls comply with EPA specifications. For quality assurance,

unidentified blanks and five percent duplicate samples will accompany regular

samples. In addition, five percent of all analyses will be confirmed by an

independent laboratory. Propcsed analytical parameters for the 300 Area

Process Trenches are shown in Table 6-1. It is proposed that 20 percent of

the samples be analyzed for the parameters in Table 6-1. The rest of the

samples will be analyzed for retals and TOC. Any TOC results significantly

above the average will require analysis for all parameters in Table 6-1.

All data generated by the sampling and analysis program will be evaluated to

identify the most effective closure alternative. For example, if significant

contamination is found and it is shallow or localized, then the contaminated

sediments will be excavated, segregated into compatible groups as necessary,
drummed, labeled, manifested, and transported for disposal at an authorized
facility. If contaminated liquids are encountered in the trenches, the li-
quids will be removed using a vacuum truck. They will then be transferred to
an authorized disposal site for solidification and disposal. If significant
contamination is found at depth and is non-localized, then DOE-RL will take
steps immediately to initiate closure of the trench (e.g., discontinue aqueous
discharge into the trench, design and construct a cap containment structure).

6.1c Maximum Waste Inventory

The maximum waste inventory is currently unknown. It will be provided once
the characterization activity Cor the trenches is complete.

6.1d Inventory Removal, Disoosal or Decontamination of Ecuipment

If contamination is found, a variety of equipment will be used in the final
closure of the 300 Area Process Trenches. These include:

o tracked bulldozer
o Roadgrader
o Dump trucks
o Shovels, augers and rigs
o Water trucks (if needed)
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All tools used in the sampling and final closure program will be assumed to be

contaminated with regulated waste. They will be steam-cleaned prior to remov-

al from the area. Cleaning will take place in a plastic-lined area where

cleaning residues may be collected and analyzed for TOC and TOX. If cleaning

residues contain hazardous constituents, the materials will be disposed of in

a RCRA-regulated disposal facility at the Hanford Site.

6.1d(1) Closure of Containers

This section is not applicable to

6.1d(2) Closure of Tanks

This section is not applicable to

6.1d(3) Closure of Waste Piles

This section is not applicable to

6.1d(4) Closure of Surface Impoun

This section is not applicable to

6.1d(5) Closure of Incinerators

This section is not applicable to

6.1d(6) Closure of Land Treatment

This section is not applicable to

the 300 Area Process Trenches.

the 300 Area Process Trenches.

the 300 Area Process Trenches.

dments

the 300 Area Process Trenches.

the 300 Area Process Trenches.

Pacilities

the 300 Area Process Trenches.

6.1e Closure of Disposal Units

If contamination is extensive, the 300 Area Process Trenches will be closed as

disposal units (i.e., contaminated materials will remain in place). The final

cover and its expected performance 's described in Section 6.1e(2).

6.le(1) Disoosal imooundments

No preparation of wastes for final cover is expected to be required if the 300

Area Process Trenches are to be closed as disposal units.

C

C
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6.1e(2) Cover Design

It is believed that any contamination found in the 300 Area Process Trenches,

will be removable by excavation. As a result, no cover will be required.

However, if deep, significant, and/or extensive contamination renders total

excavation impractical, then a cover for the facility will be constructed as

described below.

Final Cover General Design Desription

A multilayer cover will be used for closure of the trenches. The cover will

consist of 4 foot (1.2 meter) deep revegetated soil underlair by a woven

synthetic geotextile fabric and 6 inches (15 centimeters) of- gravel. The 4

foot (1.2 meter) depth of soil will provide storage for annual precipitation

and support the establishment and growth of a perennial grass cover that will

stabilize the surface and enhance soil-water removal. The geotextile will

minimize the sifting of fines into the gravel interstices. The gravel layer

will serve as a capillary barrier between the cover soil and waste zone,

increasing the amount of water storage potential in the upper soil layer and

maintaining greater levels of plant available moisture.

Conceot and Function of the Mu:.tilayer Cover

Soil water moves in response to pressure-head differences. The pressure heads

are positive in saturated soils because of hydrostatic forces and negative tn

unsaturated soils because of capillary forces. In unsaturated soil, water

movement is influenced both by capillary forces and by gravity. For relative-

ly salt-free soils, the combination of capillary and gravitational heads

determines the total hydraulic head, usually.expressed in terms of length

(centimeters or meters) of an equivalent water column. Infiltration into

either uniform or layered soils can be predicted by properly characterizing

the gradient of hydraulic head and hydraulic conductivity. Another simple,

yet basic, soil water concept is the soil water outflow law [Richards, L. A.,
1950, "Law of Soil Moisture", Trans. Amer. Geophys. Union, 31 (5)]. This law

states that water will not move from soil into an open cavity until the water

pressure is atmospheric or greater. For layered so:.ls, this means that water

will not move from fine soil into very coarse soils until the soil at the

boundary between the soil layers is virtually saturated [i.e., until the water

pressure (capillary pressure) in the fine soil at the boundary is near or
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equal to zero]. This basic law is fundamental to understanding the concept of

a multilayer cover.

The final cover intended for use at the trenches is based on the concept just

described. The gravel layer underlying the cover soil serves as a capillary

barrier. As moisture infiltrates the cover soil, a wetting front moves down-

ward through the soil of relatively fine porosity to the point of contact with

the large-pored (gravel) layer. The volume of pores capable of holding water

at the tensions which exist at the wetting front and water-filled cross

section is reduced. Before the wetting front can advance, the soil-water

pressure at that point must increase until it is large enough to allow the

pores to fill with water. The overlying soil will retain considerably more

water at this point than would the same soil depth had a coarse (gravel) layer

not been present.

Fine Soil for Final Cover

In order for a multilayer cover to be effective in eliminating drainage, it

must be capable of storing at least the anticipated annual precipitation and,

preferably, the maximum expected amount. The greatest annual amount of

precipitation recorded at Hanford to date is approximately 11 inches (28

centimeters). There is a greater than 95 percent probability that the 11 inch

total will not be exceeded (see Figure 6-1). This amount of precipitation has

been established as a design criterion.

To meet the criteria of higher water-holding capacity and less permeability,

the final cover soil will have to be obtained from selected sites outside of

the immediate areas surrounding the trenches. The most promising soil identi-

fied thus far belongs to the Esquatzel series. Esquatzel series soils are

typically deep and medium-textured, and exhibit moderate permeability and high

water-holding capacity. Relatively uniform deposits of this soil type have

been indicated approximately 10 miles (16 kilometers) northwest of the

nonradioactive dangerous waste landfill; however, further investigations and

soil analyses are planned to locate a source of suitable materials nearer the

trenches.

-7
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In lieu of detailed soil data, the Benton County Soil Survey was used to

obtain estimated properties of the Esquatzel series soils. These estimated

properties are as follows:

o Textural class: fine sandy loam

o Unified class: ML

o Permeability: 2.0 - 6.0 centimeters per hour

o Water-holding capacity 0.16 - 0.20 centimeters per
centimeter soil

Based on the estimated minimum water-holding capacity of 0.1t6 inches water per

inch soil, a non-layered 4 feet (1.2 meters) deep soil profile will retain 7.8

inches (20 centimeters) of water.

Gravel for Final Cover

Materials ranging in size from coarse, washed sand to cobble-sized rock could

be used to achieve the textural change necessary for the capillary barrier;

however, 1/4 to 1/2 inch (6 to 12 millimeters) gravel is easily handled and

provides a stable base over which the remainder of the barrier can ne con-

structed. The gravel is also available on site at the excess concrete batch
plant. The thickness of the gravel or capillary barrier will be at least 6

inches (15 centimeters). Barrier experience gained thus far has shown that

this is the minimum thickness obtainable by use of heavy equipment during
construction.

Geotextile for Final Cover

The distinctness of the textural change between the soil and the gravel layer
will be maintained by use of a woven synthetic geotextile fabric. The geotex-
tile is commonly used for load distribution and subgrade stabilization during
roadway construction and offers excellent resistance to installation abuse.
The product chosen is manufactured by Mirafi Construction Fabrics (Product No.
600X) which offers the tested properties shown in Table 6-2.

This product has been usec in barrier construction at Hanford to prevent soil
fines from sifting into the unceriying gravel layer. This experience should
prove useful during construction of the final cover at the trenches.

-13
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C Vegetative Cover

Having established the ability of the final cover to safely store maximum

annual precipitation, a mechanism for removal of the stored soil water must be

provided. While estimates of annual evaporation closely approximate the annu-

al precipitation, these estimates relate more accurately to total potential

evaporation. Evaporation does account for the majority of the soil water

removed; however, its effectiveness diminishes with soil depth.

To prevent the eventual accumulation of moisture and the possibility of drain-

age through the capillary barrier, a vegetative cover will be established to

enhance soil water removal.

The two perennial wheatgrasses selected for revegetation of the final cover

are Siberian wheatgrass (Agropyron sibericum) and chickspike wheatgrass

(Agroovron dasytachyum), both of which have oeen used routinely with good

success at Hanford. These species are drought tolerant and we-l suited to the

medium- to coarse-textured local soils.

Once established, the vegetative cover wilL assure effective removal of avail-

able moisture (i.e., water held at less than -15 bars) throughout the 4 foot

(1.2 meter) deep soil layer. The soil layer depth is sufficient to support

and contain the rooting depth of the intended plant cover, and similar plant

covers are known to be effective in exploiting soil-water to depths of at

least four feet. Plant root penetration into the gravel layer is not expected

to occur because of the gravel pore size and-resultant lack of available

moisture.

6.le(3) Minimization of Liouid Migration

The primary objective of a cover system design is prevention of water infil-

tration into underlying waste zones where contact may leach contaminants into

the groundwater. Most cover designs typically rely on impermeable barriers.

An impermeable barrier as envisioned by the EPA at the present time would

consist of clay and/or a synthetic liner. However, the use of clays in an

arid environment is unacceptable because an optimum moisture content necessary

to maintain the integrity and intended purpose of the clay liner cannot be

6-;
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assured. Eventual dessicatior will result in clay shrinkage and cracking with

a subsequent loss of integrity. Synthetic liners would not be affected by the

arid environment. However, their effectiveness depends heavily on the methods

and care with which they are installed. Synthetic liners would be a barrier

to both downward and upward moisture movement; but, over time, condensate

would collect on the bottom side of the liner, which would act as a diverting

mechanism for moisture to reenter the waste confinement zone. Therefore, nei-

ther clay nor synthetic material will fulfill the intent of the regulations,

which are to prevent the entry of liquids into the closed waste containment

area.

Recent research related to the long-term disposal of radioactive waste has

shown that multilayer cover systems are effective in minimizing and preventing

liquid migration into a buried waste zone in arid environments. Multilayer

systems can use the natural material of rock and soil to provide a durable and

long lasting cover system.

The basis for the multilayer approach is the soil water outflow law which

states that water will not move from a fine-pore soil into much larger pores

until the water is atmospheric or greater. For layered soils, this means that

water will not move from fine soil into very coarse soils until the soil at

the boundary between the soil layers approaches saturation. Field observa-

tions of layered soils indicate that significant increases in soil water

storage can be attained when soils are underlain by coarse-textured materi-

als. This is particularly true when the soil is moderately fine-textured.

Table 6.3, (Miller, D. E., 1973, "Water Retention and Flow in Layered Soil

Profiles", Field Soil Water Regime, R. R. Bruce, pp. 107-177, Soil Science Am,

Special #5, Madison, Wisconsin) shows the effect of layering on water storage

in an overlying soil.

The greater water retention is attributed to the textural differences between

the upper soil and the capillary barrier. The coarser the underlying materi-

al, the less flow is expected until nearly saturated conditions prevail. The

effectiveness of the multilayer cover to prevent or minimize liquid migration
will thus be assured by:
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o Highly nonlinear nature of unsaturated hydraulic
conductivity across the fine soil/coarse gravel
interface

o Water-holding capacity of the final cover soil

o Evapotranspiration of accumulated soil water

The soil of the multilayer cover system is a fine sandy loam. As a textural

class, sandy loam is intermediate between loam and loamy sand. From Table

6-3, it can be inferred that moisture retention in a sandy loam soil underlain

by coarse material (i.e., a capillary barrier) can be increased by a factor of

at least 1.5. As stated previously in section 6.1e(2), a nonlayered 4 foot

(1.2 meter) deep sandy loam soil profile will hold 7.8 inches (20 centimeters)

of water, which is 2 inches (5 centimeters) more than the average annual

precipitation and 3 inches (8 centimeters) less than the maximum recorded

precipitation. Utilizing the above inferred increase in moisture retention

capacity attributable to the presence of a capillary barrier, the estimated

7.8 inch total water retention capacity is increased to 11.7 inches (30

centimeters). Referring to Figure 6-1, the probability that annual precipi-

tation will exceed this amount is estimated to be less than one percent.

Further, assuming that evapotranspiration equals precipitation, the proba-

bility that precipitation will be great enough to penetrate the multilayer

barrier can be estimated to be less than one percent.

6.1e(4) Maintenance Needs

Experience gained with Hanford Site surface stabilization (800 acres) since

1978 has shown that very little maintenance is required following the success-

ful establishment of the vegetative cover. Successful establishment generally

requires from two to three years. During this period, the straw mulch applied

for initial stabilization and the natural emergence of cheatgrass (Bromus

tectorum) which is ubiquitous in southeastern Washington, combine to protect

the soil cover from erosion by wind. Also, trained personnel periodically

evaluate seedling progress and recommend any necessary corrective actions.

Herbicides are often used in the spring to selectively control annual

broadleaf species which compete for available moisture and nutrients. Herbi-

cide applications are discontinued following successful perennial grass

establishment.
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Fertilizer applications are sometimes needed after closure to stimulate plant

vigor during the second or third year. Some instances of apparently increased

small rodent activity have been discovered, primarily in the form of burrows

in the trench cover side slopes. This potential problem has been practically

eliminated by decreasing the side slope angles to three-to-one. The only

other maintenance instituted as a result of Periodic surveillance has been the

manual removal of deep-rooted shrubs which might penetrate the soil cover. No

additional backfilling has been required as a result of wind or water erosion

to date. Maintenance of the final cover is not expected to be dissimilar from

that experienced to date on other Hanford stabilization projects.

6.Ie(5) Drainage and Erosion

No artificial drainage will be incorporated into the final cover system. Soil

permeability and typical rainfall intensities are such that water erosion has

not been a problem at Hanford. The greatest potential for erosion arises in

the late winter when rapid snow melts may occur over frozen ground. No signi-

ficant erosion has been recorded during routine surveillance of areas

stabilized to date.

Initial erosion/abrasion protection will be provided by the application of a

straw mulch. The entire cover and surrounding area disturbed during construc-

tion will be mulched at a rate of one ton of straw per acre. Mulching is an

integral part of the revegetati.on process at Hanford and it has proven very

successful in minimizing seedling damage and soil loss by winds. Once

established, the perennial grasses will provide the protection necessary to

minimize erosion over the long term. Little erosion has been recorded on

other areas (800 acres) stabilized to date.

6.1e(6) Settlement and Subsidence

Localized settlement should not prove detrimental to the integrity of the

multilayer cover. Significant subsidence events could disrupt: the integrity

of the final cover and reduce its effectiveness in oreventing liquid

migration. The geotextile will lend some support to the soil cover by

providing load distribution should subsidence occur Subsidence will be moni-

tored through periodic surface measurements taken from permanent benchmarks
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and concrete perimeter posts. Possible maintenance actions are contained in

the post-closure plan (6.2).

6.1e(7) Cover Permeability

Since no bottom liners (clay or synthetic) have been used at the trenches, the

final cover system permeability need only be less than that of the underly.ing

native soil. In lieu of detailed soils data, the Benton County Soil Survey

was used to obtain estimated properties for Quincy series soils which

correlate very closely to the Rupert series encountered at the trenches.

These estimated properties are as follows:

o Textural class: loamy sand

o Unified class: SM

o Permeability: 25 centimeters per hour

o Water-holding capacity: 0.10 centimeters per
centimeter soil

Referring to the estimated properties presented earlier for the Esquatzel

series soils, the final cover soil has an estimated permeability of 0,8 to 2.5

inches per hour (6.0 centimeters per hour) compared to greater than 9.8 inches

per hour (25.0 centimeters per hour) for the underlying native soil. There-

fore, the permeability of the final cover soil (excluding the retarding effect

of the cover system) is much less than that of the native soils at the

trenches.

6.1f Continuance of Operations -

During closure one trench will be in operation (i.e., receiving non-regulated

aqueous solutions) while the other trench is characterized and remediated.

Groundwater monitoring will continue as described in Sectton E.

6.1g Schedule for Closure

Closure will be initiated and all samples taken within 30 days of approval of

the closure plan. All on-site waste will be removed by 90 days with final

closure complete in 180 days. If a cover system is necessary, a detailed

schedule for installation wil be submitted to the regulating authority.

V--
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6.1h Extensions for Closure Time

If before or during the start of closure operations for the trenches it

appears that closure may take more than 180 days, a demonstration will be made

to the appropriate regulatory authority to explain the need to extend the 180

day closure time.

If the soil surrounding the trenches is contaminated and if extensive sampling

and analysis are required, the removal of all the soil may take longer than

180 days. If this situation occurs, a demonstration will be made to the

appropriate regulatory authority to explain the need to extend the 180-day

closure time to protect human health and the environment. -

6.2 POST-CLOSURE PLAN

If the contamination is extensive and the trenches are closed in place, the

following post-closure plan will be implemented.

6.2a Inspection Plan

An engineer or scientist with experience in the construction and function of a

multilayered cover system will perform the following monitoring activities

semiannually for the first five years and annually for the remainder of the

post-closure period:

- a. Evaluation of settling/subsidence
b. Evaluation of vegetative cover
c. Evaluation of bench marks
d. Evaluation of security
e. Evaluation of rodent intrusion
f. Evaluation of erosion

The frequency of inspection is expected to be adequate to detect any serious

problems with the cover system.

Maintenance action will be initiated within 90 days if the inspection reveals

that the integrity of the final containment structure can potentially be

breached.

A potential breach is defined below along with the possible maintenance

action:

6- ~4
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a. Settling/subsidence greater than three feet will initiate
maintenance action. Maintenance action may include injecting
a grout into identified void spaces and reestablishing the
integrity of the multilayer cover system; or stabilizing the
settling/subsidence area and relaying the multilayer system
over the affected area. If, at the time of maintenance
action, new products and/or information is available to per-
form the needed repair in a comparable manner to the actions
listed above, those maintenance actions may be considered in
lieu of the above proposed actions.

b. Vegetative cover less than ten percent after two years of
closure (seeding) will initiate maintenance action. Main-
tenance action will include reseeding and possible fertilizer
application.

c. Bench marks observed to be damaged or out of alignment will
result in maintenance action. Maintenance action will
include replacement of damaged bench marks and resurveying of
bench marks found to be out of alignment.

d. Damage to the enclosing fences which allow access to the
trenches will result in maintenance action. Maintenance
action will include repair of the fence.

e. Rodent intrusion in densities that are judged to threaten the
integrity of the multiliner system 4ill result in maintenance
action. Maintenance action might include the use of chemical
deterrent and/or trapping.

f. Erosion damage that results in the loss of 0.5 meters of the
fine soil top layer will result in maintenance action.

- Maintenance action will include replacement of the fine soil
top layer at the affected area, reseeding, and performing
other selected tasks that were performed during closure to
insure a vigorous vegetative growth.

6.2b Monitoring Plan

During the post-closure care period, groundwater monitoring will be conducted

as described in Section 5.7. There are no liners or leachate collection and

removal systems at the 300 Area Process Trenches. All groundwater monitoring

wells for the 300 Area Process Trenches are within a secured area of the Han-

ford Site. All wells will be routinely inspected to ensure proper operation.

6.2c Maintenance Plan

During the post-closure care period, the maintenance organizations are

directed at maintaining the integrity of the waste containment system.

Experience gained since 1978 with containment systems has shown that the waste
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containment system will remain intact if the vegetative cover is successfully

established. Invading plants, primarily Russian thistle (Salsola Kali), with

root systems that can extend into the waste zones, are the greatest potential

problem. The active elimination of these invading species for two years after

seeding will give the vegetative cover enough time to become firmly

established.

Each Spring (generally between March 15, and April 15) for two to three years

following closure, selective herbicides 2,4-D amine and dicamba (or their

equivalent) will be applied to the closure area to minimize the establishment

of deep rooting broadleaf annual plants that compete with the grasses for

moisture and nutrients. Field application rates of' 0.57 to 1.32 pounds per

acre with 2,4-D amine and 0.19 to 0.44 pounds per acre with dicamba have

proven effective in controlling undesirable Droadleaf species. Selective

herbicide applications will be discontinued following successful establishment

of the perennial grass cover. Following establishment of the perennial grass

cover, manual removal of deep rooting shrubs may be required periodically.

Soil permeabilities and rainfall intensities at Hanford are such that water

erosion has proven to be practically nonexistent. However, the potential for

wind erosion is possible, particularly during the period of vegetative

establishment. Current mulching practices, which will be implemented during

closure, have been quite effective at minimizing wind erosion. To date, there

has been no need to import or provide additional backfill as a result of

erosion.

Maintenance of bench marks has not been a problem to date. Vegetative growth

is limited in the arid environment and bench marks are easily observable.

Enough ground cover exists so that drifting sand does not overrun the bench

marks. If a bench mark needs to be replaced, that action will be completed

within 90 days of the original observation.

6.2d Land Treatment

This section is not applicable to the 300 Area Process Trenches.

g
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6.3 NOTICE IN DEED

Notice to Local Land Authority

The DOE-RL will file, within 90 days after the start of post-closure care

period, the following documents or similar documents to the local land use

authority and the regulating authority. The land use authority is the Benton

County Planning Department located at Courthouse Building, Prosser,

Washington, 99350.

a. A survey plat indicating the location and dimensions of
trenches to the extent the information exists and with
respect to permanently surveyed bench marks will be sub-
mitted. This plat will be prepared by a certified
professional land surveyor.

b. The following note is to accompany the survey plat:
This plat describes real property in which hazardous wastes
have been disposed and buried in accordance with requirements
of 40 CFR Part 264 and/or WAC 173-303. Although this hazar-
dous waste disposal facility is now closed, public health,
environmental safety, and regulations issued by the EPA in 4Q
CFR 264.119 and/or the WDOE in WAC 173-303-610(9) require
that post-closure use of the property never be allowed to
disturb the integrity of the final cover unless it can be
demonstrated that any proposed disturbance will not increase
any risk to the human health or the environment.

c. A record of the type, location, and quantity of hazardous
wastes disposed of within each trench to the extent that the
information exists will be submitted. During the post-

- closure care period, any changes to this record will be
submitted to the regulating authority.

Notice in Deed to Prooerty

The DOE-RL will, in accordance with state law, sign, notarize, and attach the

following notation to the deed of the 300 Area Process Trenches within 180

days of the start of the post-closure care period:

TO WHOM IT MAY CONCERN:

The U.S. Department of Energy-Richland Operations Office, an operations office

of the U.S. Department of Energy, which is a Department of the United States

Government, the undersigned, whose local address is the Federal Building, 825

Jadwin Avenue, City of Richland, County of Benton, State of Washington, hereby

gives the following notice as required by 40 CFR 270.14(b)(14) and/or WAC 173-

303- 806(4)(a)(xiv).
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a. The U.S. Department of Energy is, and since April 1943, has
been in possession in fee simple of the following described
lands (legal description).

b. Since November 19, 1980, the U.S. Department of Energy-
Richland Operations Office has disposed of hazardous and/or
dangerous waste under the terms of regulations promulgated by
the United States Environmental Protection Agency and/or
Washington Department of Ecology to the above-described land.

c. The future use of the above-described land is restricted
under the terms of 40 CER 264.117(c) and/or WAC 173-303-
610(7).

d. Any and all future purciasers of this land should inf-crm
themselves of the requirements of the regulations and
ascertain the amount and nature of wastes disposed on the
above-described property.

e. U.S. Department of Energy-Richland Operation Office have
filed a survey plat with the Benton County Planning Depart-
ment and with the United States Environmental Protection
Agency Region 10 and/or Washington Department of Ecology
showing the location and dimensions of trenches and a record
of the type, location and quantity of waste disposed within
each area of the facility.

6.4 CLOSURE COST ESTIMATE

This section is not applicable because federal facilities are exempt from this

sect-ion per 40 CFR 264.140(c) and WAC 173-303-620-(1)(c).

6.5 FINANCIAL ASSURANCE MECHANISM FOR CLOSURE

This section is not applicable because federal facilities are exempt from this

section per 40 CFR 264.140(c) and -WAC 173-303-620-(1)(c).

6.6 POST-CLOSURE COST ESTIMATE

This section is not applicable because federal facilities are exempt from this
section per 40 CFR 264.140(c) and WAC 173-303-620-()(c).

6.7 FINANCIAL ASSURANCE MECHANISM FOR POST-CLOSURE CARE

This section is not applicable because federal facilities are exempt from this
section per 40 CFR 264.140(c) and WAC 173-303-620-(1)(c).

6-18
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6.8 LIABILITY REQUIREMENTS

This section is not applicable because federal facilities are exempt from this

section per 40 CFR 264.140(c) and WAC 173-303-620-(1)(c).

t
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TABLE 6-1

PROPOSED ANALYTICAL PARAMETERS FOR THE 300 AREA PROCESS TRENCHES SAMPLES

Reuired Constituents (Drinking Water Parameters)

Arsenic

Barium

Cadmium

Chromium

Fluoride

Lead

Mercury

Nitrate (as N)

Selenium

Silver

Endrin

Lindane

Methoxychlor

Toxaohene

2, 4-D

2,4,5-TR Silvex

Radium

Gross alpha

Gross beta

Coliform bacteria

Site Specific Constituents

Hydrofluoric Acid

Hydrogen

Tetrachioromethane (Carbon tetrachloride)

Antimony

Benzene

Chlorinated Benzenes

Dioxane

Dioxin

Formaldehyde

Formic Adid

Hexachlorophene

Hydrazine

Hydrocyanic Acid

Methyl Ethyl Ketone

Naphthalene

Nickel

Phenol

Pyridine

Selenium compound - Selenium Sulfide

Listed

Listed

Listed

Listed

Listed

Listed

Listed

Listed

Listed

Listed

ui at ed

Listed

Lis ted (a)

Listed

Listed

Lis-ec

Listed

Listed

Ls tec(a)

See footnotes at end of tabLe.

rK

(
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C TABLE 6-1

(Continued)

Site Specific Constituents (Continued)

Thiourea

Toluene

1,1,1-Trichloroethane (Methyl Chloroform)

Trichloroethane (Ethane 1,1,2-trichloro-)

Trichloroethene (Trichloroethylene)

Copper

Perchloroethylene

Nitric Acid

Sulfuric Acid

Sodium Hydroxide

Ammonium Bifluoride

Aluminum Nitrate

Sodium Chloride

Ethylene Glycol

Sodium Nitrate

Xylene

Kerosene

Tributyiphosphate - Paraffin Hydrocarbon Solvents

Degreasing Solvents

Detergents

Photochemicals

Additional constituents specifically required by EPA and State Regulations.

(a)No approved analytical method is currently available for this compound;
components will be analyzed separately where possible.

(b)When listing the chemicals discharged at the facility, the facility
operators indicated these general categories of chemicals as well as some
specific chemicals. No analysis is currently planned, pending further
guidance.

Listed

Listed

Listed

Listed

Listed

Unlisted

Listed

Unlisted(a)

Unlisted(a)

Unlisted(a)

UnliSted(a)

Unlisted(a)

Unlisted(a)

Unlisted

Unlisted(a)

Listed

Unlisted(a)

Unlisted(b)

(b)

(b)

(b)

(
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TABLE 6-2
PROPERTIES OF MIRAFI GEOTEXTILE

60oX FABRIC UNIT TEST METHOD TYPICAL VALUES

Grab Tensile Strength

Grab Tensile Elongation

Burst Strength

Trapezoid Test Strength

Puncture Resistance

lb ASTM D-1682-64

ASTM D-1682-64

psi ASTM D-3786-80

lb ASTM D-1117-80

lb ASTM D-3787-80

300

35 (Max)

600

120

130

C
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TABLE 6-3

WATER RETENTION IN LAYERED SOIL PROFILES

STORED WATER (cm Water/60 cm Soil)
TEXTURE

SOIL MATERIAL LOAMY SAND

Soil underlain by sand
layer (at 60 cm depth)

Uniformly deep soil
with no layer

Ratio layered/uniform

(

I

C

16.4

6.7

2.5

LOAM

7. 4

1.45

SILT LOAM

20.0

- 16.7

1.2
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Project Management Plan

300 Area Process Trench Characterization

Revision 0
February 24, 1986

1.0 Introduction

This plan describes the Project Management methods and controls to be
used to manage the 300 Area Process Trench soil characterization. This
characterization is being completed to meet the requirements of the
Closure/Post - Closure Plan, 300 Area Trenches, dated 11/85 submitted
to the State of Washington by DOE. The 300 Area Process Trenches
include two 1500 ft long leaching trenches, 45 ft apart, used for
disposal of cooling water and nonregulated aqueous wastes generated in
the 300 Area. These trenches have received regulated waste in the past
and this characterization is part of the overall commitment by DOE to
administer this facility and limit future releases to the environment
within acceptable limits. Characterization will be accornolished by
shallow soil sampling in the trench bottoms completed by WHC and deeo
soil sampling via wells drilled under JAJ subcontract In the area
between the trenches.

2.0 Project Objective

The primary objective 6f this oroject is to set uo a oroject control
structure for preparation, approvai, and administration of orocecurs
to obtain soil samples and laboratory test results.

Schedule objectives are to make preparations and proceed as soon as
Battelle/U.S. Testing can receive soil samples for laboratory testinq.
The present target date for acceptance of samples is Aoril 15, 1926.
(Short Term Planning Schedule attacned.) Cost objectises are to meet a
total project cost of 237,000 for the Short Term schedule items.
Coordination of activities involved with sampling, transporting,
testing and reporting are extremely important. This will require care-
ful planning and coordination between PNL, RHO, JA Jones and WHC. The
results of the short term sampling will determine the next step, wnic
will be a final report to DOE on clean up and closure of the trenches.

3.0 Project Orcanizations

This project will involve interface between personnel of Battelle/
U.S. Testing, RHO, JA Jones, a Third Party Inspector and WHC. See the
attached project organizations chart.

3.1 RHO will provide coordination with JA Jones for oreoaration of a
fiIed Price contract to drill the samnlinq 2lls. The 1-i>Hqc2
contractor will take the reqzirco sampl 2s anD or';ide thin to a
Personnel at the test site.



3.2 JA Jones will prepare and manage a fixed price contract for
drilling of the sampling wells.

3.3 WHC will provide overall project coordination, documentation con-
trol and cost control. WHC will also sample the trench bottoms
and coordinate packaging, labeling and transport of these samples
to Battelle/U.S. Testing. WHC will also receive samples from the
drilling site and coordinate packaging, labeling and shipment to
Battelle/U.S. Testing. WHC will also generate a final report.
WHC will obtain a geologist for onsite services during the trench
bottom sampling and the sample well drilling.

3.4 Battelle/U.S. Testing will schedule to complete laboratory testing
as required and provide timely test results back to WHC. All
testing will be completed under a procedure reviewed and aporoved
by WHC Waste Systems Engineering and WHC Quality Assurance.

3.5 Third Party Insoection will provide overview insoection services
for the sampling, storage and transportation of samples.

4.0 Project Participants Responsibilities and Authority

4.1 Westinghouse Hanford Company (WHC) will be resoonsible for overall
technical direction and coordination of project efforts. WHC will
provide a project file and set Ao oroect contr-ols to obtain o-oor
review and approval of all procedures & scnedules and QA reviews
and the timely update of qrojec: documents as new intormaticn
becomes available-. The project file ill be set up to orovi-
traceable history of progress and allow final disoosition anc/o-
storage of project records.

WHC will issue excavation and/or drilling permits and welding and
cutting permits for the fixed price work. WHK will orovide Radia-
tion Monitoring services at the drilling site and as required for
the transported samples. WHC wi il provide any temoorary bad'inq
and escort services as required to meet site security requirements.
WHC will review and approve the Battelle/U.S. Testing Laboratory
procedures.

WHC will notify the third party inspection personnel of trench
bottom sampling. WHC will complete sampling of the trench bottoms
and coordinate testing of these samples by Sattelle/U.S. Testing.
WHC will also coordinate with JA Jones and the drilling contractor
for sampling during the drilling operation and coordinate testing
of these samples by Battelle/U.S. Testing.

4.2 Rockwell Hanford Onerations Comoanv (RHO) wqill provide soecific
direction to JA Jones company to facilitate preoaration of a fixed
price contract for onsite drilling using the RHO regulated cable
tool drilling rig and drillint equipment.

,2



4.3 JA Jones Construction Company will provide construction management
services to include:

1) Prepare bid packages and award construction fixed price sub-
contracts as required.

2) Provide orientation for construction subcontractors relative
to policies and requirements applicable to contractors per-
forming work at Hanford.

3) Provide subcontractor personnel badging and escorts required
to meet site security requirements.

4) Review applicable project procedures and plans and provide
comments.

5) Provide and update scvedules as required.

5) Provide safety inspection for subcontract.

7) Participate in project kickoff meeting, planning meetlnqs,
and provide monthly progress reports.

B) Notify the Third Party inspection personnel of olanned well

sampling.

4.4 B a'te 11e/ U. S. Tes~tin- ,.il -t r 1o - e s 3 5 sm
laboratory testing sohedole 3n; :r ide tiey rdi7rtK i -s
to WHC.

4.5 Third Party Inspector will prepare an insoection plan for WHC
review and approval and provide inspection personnel to cover the
sampling activity.

4.6 Subcontractor responsibili:ies will be s:ecV2ied in contra:t
documents.

5.0 Project Manarement Control Svstem

5.1 This project qil1 be controlled in accordance with Project Ianaqe-
ment System, of Engineering Services, Standard Engineerinq Prac-
tices, MG-200 and WHC QA requirements, MG-100. Approval of and
any subsequent changes to the baselines, will be processed in
accordance with these documents.

5.2 Project Baseline Documents

5.2.1 Closure/Post Closure Plan, 300 Area Trenches, dated 11/85

This plan inciu-es h Salnq rozzire-ents r

shallow ani cep s no o .c 30 Area Trer.nes.
This rl in 31s0 -nc:'jyes f'ntED n3no'.-



from this project. Final results from all sampling and
testing will be compiled by WHC into a final report to
DOE/EPA-STATE.

5.2.2 Procedure for Shallow Soil Samoling of 300 Area Process
Trenches - W.O. B83644-2

This plan/procedure will describe/define methods used in
taking samples from the bottom of the trenches and the
inspection requirements required to meet the State and
Federal regulatory compliance requirements. Packaging,
labeling and transporting requirements will also be
included in the plan/procedure.

5.2.3 Procedure for Deep Soil Samoling of 300 Area Process
Trenches - W.O. B83644-3

This plan/procedure will describe/define methods of
taking soil samples during the drilling operation and
the inspection requirements required to meet the State
and Federal regulatory compliance requirements.
Packaging labeling and transporting will be included in
the plan/ procedure.

5.2.4 Laboratorv analvsi5 Dl n nr Vn0 Lroa Pro Tr-,rh
Soil $amoles - W.G. 833544-4

This plan will describe tie laboratory rialysis
performed on the soil samples and the QA controls used.
This plan will also describe the handlinq differences
between the regular samples and the 20% fully analyzeo
samples.

5.2.5 Schedule

The schedule is based on preparations by Battelle/
U.S. Testing to receive and handle the large numbers of
samples and provide turnaround to meet the project
requirements. Presently the schedule is based on
Battelle/ U.S. Testing being ready to accept fifteen
samples per week starting April 15, 1986. Twelve of the
fifteen weekly samples will receive screen testing and
three will receive a full analysis.

5.2.6 Cost Estimate
Shallow Tamolina (96 Samoles)

Physical sampling $15,000
Analysis of regular samples (76) 36,480
Full analysis samoles (20) 7,300
QA samples 10, 300

SI-Jbtt7 )
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Deep Samoling (48 Samoles)

Physical sampling
Well drilling
RHO support

Analysis of regular samples (38)
Full analysis samples (10)
QA samples

Subtotal
Total
Contingency (12%)

$20,000
12,000
18,240
37,400
5,000

$92,540
$228,920
$26,310
7572 ,2

6.0 Approval and Chance Control

6.1 All documents prepared or changed under this project will be
handled within WHC as Impact Level 2 with the concurrence of
Battelle/U.S. Testing, RHO, the third party inspector or JAJ as
required. These documents include but are not limited to those
listed under Section 6.4. Approval organizations shall include,
Project Engineering, Waste Systems Engineering, Industrial Safety
and Fire Protection, Operational Health Physics, Environmental and
Radiological Engineering and Fuels Quality Assurance.

6.2 Initial review and por'--" If sn7 ct rcMrnts sall b ha
mitted and recorded via an Engineering Data Transmittal (EDT)
form. Subsequent revisin st.li be tanvled by an :nginerirg
Change Notice (ECN).

6.3 All documents prepared as part of this oroject will be handled oer
the WHC Management Guide 5-03 as detailed in the "VJHC Records
Management Guide," HEDL-MG-121 Rev. 1 Aupendix C, Schedule 24,
Item #9.

6.4 Project Documents

W.O. B83644-1,
W.0. B83644-2,

W.0. 883644-3,

W.O. B83644-4,

Project Management Plan
Procedure for Shallow Soil Sampling of 300 Area
Process Trenches
Procedure for Deep Soil Samoling of the 300 Area
Process Trenches
Laboratory Analysis Plan for 300 Area Process
Trench Soil Samples

Soil Sample Log Sheets
Soil Sample Chain of Custody Sheets
Laboratory Test Result reports



7.0 Quality Assurance

The quality assurance program for the Process Trench Characterization
will be directed by WHC Quality assurance in accordance with require-
ments in MG-100 Quality Assurance, the quality assurance program manual
for WHC. The quality assurance program at WHC is in compliance with
the requirements of ANSI/ASME NQA-I Quality Assurance Proqram Reouire-
ments for Nuclear Facilities. The toLlowing requirements as detineo
and implemented by the WHC quality assurance program have been applied
to the Process Trench Characterization work.

7.1 Quality Assurance Program

The management, direction and definition of the WHC QA program is
defined in MG-100. The Process Trench effort will be managed and
controlled in accordance with procedures in this manual.

7.2 Instructions, Procedures and Drawings

The procedures described in Section 5 of this program plan will be
prepared to define and control the activities that have a bearing
on the validity of projects results. These activities include
shallow sampling, deep sampling and laboratory aralyses control.
Existing WHC procedures will be used to control other activities
such as supplier selection r-d evalua:tin, insoection and cc:2 ent
preparation, review and approval. The existina orocedures are
found in MG-100 and MG-200 Ssaiiard E2:innerin- D-aCticss.

7.3 Document Control

Documents will be prepared, reviewed, approved and controlled as
defined by Section 6.0 of this program plan.

7.4 Control of Purchased items and Services

The significant procured items for this project are the sample
testing services and the inspection overcheck services of the
drilling and sample collection activities. WHC QA will assure
through supplier evaluation and selection that the selected
testing lab is capable of performance to the protect requirements.
The inspection overcheck services will be performed by the Third
Party Inspector in accordance with an inspection plan approved by
WHC quality and project personnel.

7.5 Identification and Control of Items

The procedures discussed in Section 5 cf the olan will define the
method to be used :o assure that the test samoles are identified
and the identity is maintained until the completion of the test
activity. The orocedures will efine The t_.ginq, numoerinj,
recording and tracKing of samole containers Throuhout the testino
process.



7.6 Control of Special Processes

The special processes that apply to this project are the activities
to be performed by the test lab to analyze and control the test
samples. WHC QA will assure that the selected testing facility
has an established and documented system for control of their
testing activities.

7.7 Inspection

Inspection activities for the project will occur during drilling,
sample collection and testing of the collected samples. The
inspection of the sample collection activity may be performed by
WHC QA personnel or by a separate third party inspector. It will
include witness of collection activities and verification that
collection, sampling, storage and delivery of test samples is
performed as required by the project procedures. The results of
inspections will be documented on inspection reports. WHC QA will
assure that appropriate inspections of the test analysis activity
is performed by the quality organization of the test lab through
overview of inprocess testing and review of suoplier insDection
records as appropriate.

7.8 Test Control

WHC QA will verify that the selected test lab has established and
documented systems for tLe control of test activities anc that
objective evidence is availablo th't these systerrs ave follow.d
during the performance of the work for this project.

7.9 Handling, Storaoe and Shiooing

The handling, storage and shipoing of the s;;es will be
performed in accordance tith the orocecures developed as described
in Section 5 of this plan. The crocedures il define the methods
to be used to assure the integrity of the samples throughout the
process and until they are under the control of the test lab.

7.10 Control of Nonconformances

Nonconformances discovered during the oerformance of this oroject
will be identified, documented, controlled and dispositioned in
accordance with MG-100 Section 15 Nonconformance Control.
Nonconforming items are identified and controlled with hold tags
or other appropriate means, documented on nonconformance reportinq
forms and dispositioned by the responsible technical authority and
quality assurance.



7.11 Records

The records that furnish evidence that sampling program was
performed in accordance with the requirements of the project plan
will be identified, collected, stored and maintained as defined in
Section 6 of this project plan. Section 6 identifies the records
to be collected, the storage location and the storage life of each
record.

3
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833664-2 N/A

300 Area Process Trenches - Shallow Soils Sampling Procedure
By1 atO L -WEO By a, EO a,

0. L. Pursley qj4l% j DS A -1246 - T -

4/0/36

0

1.0 Puroose

This procedure defines the methods to be used in obtaining soil samples from

the bottom of the two 300 Area Processes Trenches and for handling these

samples from the field to the laboratory. All samples must be taken and

controlled per EPA Publication SW-846, Second Edition, July 1982, "Test

Methods for Evaluating Solid Waste," such that they are compatible with

State and Federal regulatory compliance requirements.

2.0 General

2.1 Each of the two trenches will be sampled, at their center in 16 loca-

tions starting as close to the weir box as practicable and proceeding

in 100 ft. intervals.- Measurement of the distance from the weir box

- to the first sample station will be recorded. A stake will also be

placed in the side of the trench at each sample station. Each samole

location shall yield three separate samples. The first sample shall

be taken from the loose sediments washed into the trench from the weir

box. The depth of these loose sediments wi'1 vary depending on the

distance from the weir. The second and third samoles will be taken at

four inches below the loose sediments and at approximately 13 inches

below the loose sediments. The actual depth of each excavation will

vary according to the thickness of the loose sediments. At some point

away from the weir box the sediments may be so thin that not enough

material can be co

will be logged and

llected for a sample. In these

no sample of the sediments will

cases the condition

be taken.

2.2 Each completW samole will consist Of nine separate

the geoloqists samale. The qleanlists samolne ail

mately one qidrt Dr 'n1triil in a olistic tag lbol

tin 7o; n 1 " 31 W sols qill inc i A? ttr-" !'.-

ho tl s

include

ed nith

279

of soil and

030romi-

tMC loca-



three 250 mL amber glass bottles and three 125 ml polyethylene bottles.
Each bottle will be filled with soil leaving no head-space and then

sealed tightly. Bottle caps must not be interchanged. A seal tape

will be placed over each bottle lid and then the bottles will be packed

in ice for transport to the laboratory. Each set of nine bottles will

be pre-labeled to include the sample location code, a use designation

code and an analysis code.

The following table indicates the information to be supplied on the

labels.

Trench: E - East; I - West

100 ft markers: 1-16

Depth: L - Loose Sediments
S - 4" below Sediments
D - 18" below Sediments

Bottle Designation: A - Analysis at U.S. Testing
B - Backup Storage at 325 Bldg.

Analysis Type: VOA - X (Bottle 1-3)
ABN - Y (Bottle 1-2)

Metal - Z (Bottle 1-3)

Example: EILAX1
East Trench
Marker at 0 ft. #1
Sediment Sample
Analysis at U.S. Testino
VOA Analysis, bottle #1

When the sample has been labelea and packed in ice in toe transport
cooler, a CHAIN-OF-CUSTODY form will be filled out (PNL Form
#C-1200-305 (7-35)). The sample informatien will than be entered oil

the "Sample Log Form" and a "Sample Analisis Request Form" wil be
filled out. Each sample will have eigns of the nine coutles trans-

ported to U.S. Testing with one 230 mi samoe kept by WHC in rerrig-

eration at 325 Bldg. Separate coolers will an used for the U.S.

restino and AhC samoles. For eacn neliv'erv, the char-er-cnustcv
forms sill in sinned by bOta Ono r51 r1 linquisninn :re samnles .



and the person receiving the samples. See the sample of "Chain-Of-
Custody," "Sample Log Form" and "Sample Analysis Request Form" in

Appendix A,

2.3 Samples must include only fine materials without stones. If separa-

tion of the finer materials from gravel and cobbles becomes a prodlem

screens will be used along with hand brushing of the finer materials

from the larger materials. Three U.S. standard screens will be

available with screen sizing of Tyler #6, #9 and #16. The samole

will be dug and transferred directly to a screen and shaken into a

bucket until sufficient material is available for the nine sample

bottles.

Prior to first sampling of the day and between samples the tools

will be cleansed. Each tool used will be washed in a bucket of

river water and rinsed thoroughly with distilled water. This

washino will stop cross contamination between samples. Equiomen t

required will include shovels, a pick, trowels, U.S. standard

screens, brush, -five gallon cans of distilled water, river water,

coolers, ice, sample bottles and empty buckets.

2.4 Personnel present for the sampling shall include as a minimum a

Radiation Protection Technician (RPT), a Waste Systems Operations

(WSQ) Technician, a third party inspector and a 4aste Systems

Engineering (WSE) representative. A geologist will stop in at the

site as needed to examine materials in the samples. The third party

inspector will verify completion of specified steps during the

sampling activity and record completion on the attached inspection

checklist. The Waste Systems Engineering reoresentative will fill

out the "cnain-of-custody" form, the "Sample Log Form" and the

Sample Analysis Request Form. The USE reoresentative will also keec

a log of all unusual happeninns or deviations. The neolocist *il1

keep a ion of samnle descriptions.

. The U.S. Testino lanoratory canl nancl liten sim olos icr ieo< so
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notified each morning that samples will be delivered that day.
Delivery of samples will be made to the back door (North East side

of Building) where lab personnel can be signaled by a bell. The

cooler full of samples will be left and any empty coolers will be

picked up.

2.6 Copies of each days sampling paperwork will be provided to Waste

Systems Engineering at the end of the day. This will include copies

of the "chain-of-custody" form, "Sample Log Form," "Sample Analysis

Request Form," geologists log and the third party inspectors check

sheets. All paperwork will be completed in ink.

2.7 All samples shall be transported in their coolers to the laboratory

or to WHC storage by the end of the day the samples are ta.Ker.

3.0 Safety

Safety concerns are those typical hazards associaced with an outdoor

worksite. These include steep trench walls, potential tripping hazards

slippery conditions and extreme weather corditions. Personnel must be

aware of the conditions and plan accordinnly. The trenches themselves

contain uranium and standard radiological precautions must be observed

all work will be performed under a Radiation WorK Procedure (RWP).

Sc

4.0 Prerequisites

4.1 The trench to be sampled must be dry enough to move around in and

dig without problems aith mud or surface qater. Muddv conui tions

will affect the sampling procedure and cause cross centamination of

samples. Ground eater will affect the diggang and vash1 away

naterials from the side of the excovation so that i s210 I will 2

impossible to obtain.

4 .uL -,a1iuIogqci p ro cm.
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4.3 All tools shall be available for staking out the sample locations,

digging, preparing the samples and transporting the samples.

Pre-labeled sample bottles, trowels, coolers with ice, distilled

water, sieves, brush, plastic sheet, pen, clipboard, field logbook

and proper forms.

Responsibilities:

Tools: Project Engineering/Waste Systems Engineering

Transporting Samples: Waste Systems Operations

4.q Notify the testirg laboratory that sampling is proceeding and verify

the WHC sample storage area is available.

Responsibility: Waste Systems Engineering.

4.5 Notify the third party inspector.

Responsibility: Project Engineering.

5.0 Procedure

5.1 Select the first sample site at the center of the trencn as close as

practicable to the weir box. Record the distance from the weir box.

Set a survey pin to the side of the sample site for location and

measurement to the next site. Drive a stake labeled with the site

location into the side of the trench above high water mark. This

stake is for future reference. Select the set of prelabeled sample

bottles for the first sample and set them out on the plastic sheet.

5.2 Using the survey pin for alignment, take the shovel and pick and dig

a 2 1/2-3 ft long trench down throuch the loose sediments exposing a

near vertical wall of material in excess of 1 inches below the

loose sediment. Using a trowel, scrape some material from the wall

at approximately 13 inches below the sediment. This will remove

material that might cause cross contaminatian of the sample. With

the trowel, sample the materials 13 inches below the sedimpnts and

transfer the material to a selected sieve. Shake the material

tnrouon Mne sieve into a bucyc: ao cd Tore form the same incation



until enough material is available to fill nine sample :ct les
(approximately 1-1/2 liters). Take approximately one q-art of
material without sieving for the geolcgist sample, put it in a
plastic bag and label it for location. Fill the nine ore-labeled

sample bottles completely (no head space) from the sieved material

in the bucket. Cap the bottles tight y as they are filled and place

a seal tape over the cap. Bottle caps must not be interchanged.

Place the eight sample bottles for U.S. Testing in the proper cooler

and place the WHC backup sample in the proper cooler. Make sure al,

sample bottles are packed in ice.

5.3 Register the sample in the "sample log form" and provide any

necessary or interesting disruptions or observations. Fill out the

"Chain-Of-Custody" forms and a "Sample Analysis Request" form for

tne sample. Wash all tools in a bucket of river water and rinse

with distilled water to prevent cross contamination between samoles

5.4 Select the next set of nine pre-labeled samale bottles. Scrape a

small amount of-soil from the side of the hole at apprcximately

4 inches below the sediment layer to remove material that may poten-

tially cross contaminate the sample. Dig out and screen enough

material into a clean bucket to provide a sample that will fill the

nine bottles. Collect and label the ceolocists sample. Fill the

nine sample bottles from the bucket, cap them tightly and place a

seal tape on each cap. Place the bottles in the proper coolers for

U.S. Testing and WHC and make sure they are packed in ice.

5.5 Register the samole in the "Sample Loa Form" and provide any

necessarv or interesting disruotions or observations. Fill out the

"Chain-Of-Custody" forms and a "Samro i nalysis Recuest Form" for

tne sample. Wasn all tools in the ni: Kt of river water and rnsu

with distilled water.



5.6 Select the next set of nine pre-labeled sample bottles. Scrape some

material from the wall of the excavation in the middle of the sedi-

ment layer to prevent sample cross contamination. Dig out and

screen enough material into a clean bucket to f-11 the nine sample

bottles. Collect and label the Geologists sample. Fill the nine

sample bottles from the bucket, cap the bottles ticntly and place a

seal tape on each cap. Place the bottles in the proper coolers for

U.S. Testing and WHC and make sure they are packed in ice.

5.7 Fill out "Chain-Cf-Custody" forms and a "Sample Analysis Request

Form" for the sample. Register the sample on the "Sample Log Form"

and provide any cbservations. Wash all tools in the bucket of river

water and rinse with distilled water.

5.8 Using the survey pin, measure 100 ft up the trer:ch and set a new

survey pir. Drive a stake labeled with the site location into the

side of the trench above high water mar. This stake is for future

reference.

5.9 Repeat steps 5.2 through 5.8, continue to sample the trenco bottom

until the sixteer sample locatinns have been completed.

NOTE: The testing laboratory can take "I samples Per week maximum..

Laboratory requirements must be coordinated as the samnpling

proceeds. Do not begin a sanwle excavation unless all

samples from the excavation can be handled by the laboratory

within the shelf life of the sample for the type analysis to

be completed. (Five days maximum)

5.10 Repeat the steps 5.1 throug 5.9 on the second trench.

NOTE: Any deviations from this prncture 4i 1 e noted in the WS2

Reoresentatives Lou in detail.
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SHALLOW SOILS SAMPLING

Third Party Inspection Checklist

Inspection

*Sample location

*Measure

was cor

*Sample

samplin

*Sample

proper

*Proper

used.

ment

rect
for

Checklist

identification

sample location

tools were cleaned before

9.

materials taken from the

depth.

sample bottles were

*Sample bott

properly.

las filled

*Seal tape applied to sample

bottle caps. __

*Chain-Of-Custody Forms

prepared.

*Request for Analysis Form

prepared.

tSamole listed

LoG Form.

in The Sample
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Identifi-
cation

Sample
Ident if i -
cation
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300 Area Process Trenches - Deep Soil Sampling 0
REVIEWED BY APPROVED BY

ADY Pursley EDT A-12459 EDT A-12459

1.0 Purpose

The purpose of this procedure is to provide deep soil samples from the area
between the 300 Area process Trenches. These samples must be taken and

controlled per EPA Manual SW-846, Second Edition , July 1982, "Test Methods
for Evaluating Solid Waste," such that they are compatible with State and

Federal regulatory compliance requirements.

2.0 General

2.1 Six wells will be drilled between the two process trenches as

requested in letter G. L. Wagenaar/RHO to J. H. Mortimer/JA Jones

"Characterization of the 300 Area Process Water Trenches," #RE54763.

The drilling contractor will be under the direction of the RHO

Drilling Engineer. Soil samples will be taken at five foot intervals

- down to forty feet. Soil samples will be provided to the WHC

personnel in a bucket that can be moved away from the drilling site

for handling.

2.2 The sample will be moved away from the drilling site and nine separate

pre-labeled sample bottles including three 40 ml amber glass bottles,

three 250 ml amber glass bottles and three 125 ml polyethylene bottles

will be filled with sample material. The nine bottles will be capped

tightly with a seal tape placed over the cap. Bottle caps must not be
interchanged. The samples will then be packed in ice for transport to

the testing laboratory and WHC storage. Only fine materials can be

used for sample materials. If obtaining fine material becomes diffi-

cult, three different mesh sized standard screens will be available
for use as needed along with brushes for hand brushing the fines from

the larger materials. The materials will be screened into a clean

bucket from which nine sample bottles will be filled.

A-7204-In, I ......
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A separate sample will be placed in a plastic bag and labeled for

examination by the geologist. This sample will not be screened or

modified in any way and will consist of approximately one quart of

material.

2.3 The sample bottles will be pre-labeled to indicate the sampling

location along with the following information.

Well No.: 1-6 (well #1 to the .sQ*)

Sample Depth: 5,10,15,20,25,30,35 or 40 ft.

Bottle Designation: A - Analysis at U.S. Testing

B - Backup storage at 325 Building

Analysis type and Bottle #:

VOA - X (Bottle 1-3)

ABN - Y (Bottle 1-2)

Metal - Z (Bottle 1-3)

Example Label: 1A5X1

Well # - 1

Depth - 5 ft

Sample - Analysis at U.S. Testing

Analysis type and Bottle # - VOA #1

2.4 Each sample will be registered on a "Sample Log Form" and have a

"sample analysis request form" and a "Chain-Of-Custody" form

prepared. The samples will be transported in Ice Chests, packed in

ice. Separate coolers will be used for the samples for U.S. Testing

and WHC storage. Eight of the nine sample bottles go to U.S. Testing

with one bottle placed in WHC storage at 325 Building. Only fifteen

samples per week can be handled by U.S. Testing so careful scheduling

is required. U. S. Testing must also be notified each morning that

samples will be delivered that day. Delivery of samples will be made

to the back door (Northeast side of Building) where lab personnel can

be signaled by a be'l. The cooler full of samples will be left and

any empty coolers will be picked up.
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2.5 The minimum personnel involved with the sampling will include a Radia-

tion Protection Technician (RPT), a Waste Systems Operations (WSO)

Technician, a third party inspector, a Waste Systems Engineering (WSE)

representative and the well driller. A geologist and a RHO drilling

supervisor will stop in at the site as needed. The geologist will

examine the sampled materials and keep a log of his observations

The WSE representative will fill out the "Sample Log Forms", "Sample
Analysis Request Forms," the "Chain-Of-Custody" forms and keep a field

log book. The field log will be used for a list of personnel, person-

nel job assignments, field measurements taken, procedure deviation,

etc. Information will also be logged on any unusual occurrences. The

third party inspector will complete check off of the inspection points

for each sample on copies of the Inspection check list attached to

this procedure.

3.0 Safety

Safety will involve the normal safety concerns of a drilling operation.

These include tripping hazards involved with equipment in the area of the

well, overhead movement of drilling equipment and falling debris. Sampling

personnel should avoid the area of the drilling operation except to obtain

the samples from the driller. Hard hats will be required around the

drilling equipment. All work at the site will be completed under Radiation

Work Procedures and the special work procedures.

4.0 Prerequisites

4.1 Schedule the driller and brief him on the complete schedule including

the number of samples per week and discuss procedure for obtaining the

soil samples from the well and providing them to WHC personnel.

Measure and mark locations for all six wells.

Responsibility: WHC Project Engineering/JA Jones.
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4.2 Check out and prepare all equipment required for the sampling

operation: Pre-labeled sample bottles, trowels, coolers with ice,

distilled water, three sieves, brush, plastic sheet, pen, clipboard,

field log books and proper forms.

Responsibility: Waste Systems Engineering/Project Engineering.

4.3 Verify the RWP requirements and check out the radiological protec-

tion gear and clothing.

Responsibility: Verify RWP requirements - WHC Project Engineering/

JA Jones. Check out radiological protection gear - Waste Systems

Operations.

4.4 Verify that U.S. Testing is ready to accept samples.

Responsibility: Waste Systems Engineering.

4.6 Verify sample capacity at U.S. Testing before each day's sampling and

verify the WHC storage location is available for sample storage.

Responsibility: Waste Systems Engineering.

4.7 Notify Third Party Inspector.

Responsibility: Project Engineering.

5.0 Procedure

The drilling operation will proceed under the direction of the RHO Drilling

Supervisor and samples from the correct well depths will be provided to the

WHC personnel in a bucket. The bucket will be moved clear of the drilling

site by the WSO Technician before filling of the sample bottles begins.

5.1 Verify the depth at which the sample will be taken prior to actual

sampling. Record the date well depth and well number in the field loc.
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5.2 Obtain the sample from the driller in a bucket. The sample will

require enough material to fill the nine sample bottles (approximately

1 1/2 quarts) and provide approximately one quart for the geologist

examination.

5.3 Separate enough fine material from the sample to fill the nine sample

bottles. This may require the use of the sieves or brushing of the

larger materials. Fill the bottles full with no head space, cap

tightly, and place a seal tape over the cap. Bottle caps must not be

interchanged. Place the sample bottles in the correct cooler for

either U.S. Testing or WHC storage and make sure they are packed in

ice.

A separate sample will also be taken and placed in a plastic bag and

labeled for examination by the geologist. This sample will not be

screened or modified in any way and will consist of approximately one

quart of material.

5.4 Log the sample on the "Sample Log Form", prepare a "Sample Analysis

Request" Form and fill out a "Chain-Of-Custody" form for each cooler.

5.5 Wash the sample handling equipment with river water and rinse with

distilled water prior to use with the next sample. This will prevent

cross contamination between samples.

5.6 Repeat steps 5.1 through 5.5 until all sampling for the day is

complete. Transport the two coolers with the sample bottles to U.S.

Testing and to the 325 Building for storage. Samples for U.S. Testing

are to be delivered to the North East door where a bell can be used to

signal the laboratory personnel. The chain-of-custody forms must all
be signed by the person delivering the sample and the person receivino

the samples. Provide a copy of all chain-of- custody forms, sample

analysis request forms, sample log forms, geologist log, third party

inspection check lists and field Tog to Aaste Systems Engineering at
the end of each day.
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CHAIN OF CUSTODY

Telephone:Company Contact: -

Samples Collected by: Date: Time:

Sample Location:

Ice Chest No.: Field Logbook Page No.:

Remarks:

Method of Shipment:

Sample Identification

CHAIN OF POSSESSION

Relinquished by: Received by:

Received by:Relinquished by:

Relinquished by:

Rehnqushet by:

RPceiedl by:

SAccived bv

(

(

DatefTime.

Date Time:

Date, ime:

Ddte Time

BC-120C-345 (I
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Sample Log Form

Q
Sample Name of

Sample No. Date Time Size Collector S igature Description

(



S A M P L E A N A L Y S I S R E Q U E S T

Westinghouse
W/B-46 / 337 Bldg. !/ WHC / 300 Area

Collector

United States Testing Company, nc
2800 George Washington way
Richiand WA 99352

Received by

Date /Ttme Sampled

Company Contact __ Carolyn Dupuis 376-3318

CHAIN or CUSTODY NO. (3 WATER SOIL

SAMPLE ID 1-3 OTHER

UST SAMPLE ID

C OM M E N T S

SCREEN ANALYSIS C

CODE CONSTITUENT

1 1 '7 25 TC? MZTALS 6010
2 1 726 IC? METALS 6010 ENHANCED V

3 A20 ARSENIC

4 A21 MERCURY

5 A22 SELENIUM
6 1 A23 THALL:UM

7 A24 THIOUREA 8330
8 727 METHOD 8330 ENHANCED )
9 A51 LEAD BY GFAA

10 739 PCB
11 728 PESTICIDES 8080
12 729 PESTICIDES 8080 ENHANCED
13 730 VOA METHOD 8240
14 731 VOA METHOD 5240 ENHANCED
15 732 A/B/N 8270
16 733 A/B/N 8270 ENHANCED
17 734 PESTICIDES METHOD 8140
18 C68 TOX f
19 C69 7C
20 C70 CYANIDE
21 735 NITRATE, SULPHATE,..... (IC)
22 C77 PERCHLCRAT:_
23 C78 SULFIDE F
24 CSO AMMONIUM !ON
25 C81 ETHYLENE CLYCOL -

A ~109 COL:FCRM BACTERIA
22 131 RADIUM

2A 21 LPHA
I3 L 1 ETA 

20 C3S DICXIN
31C 37 C-.RUS QED *2
32 91 CONoUC0Tv: -

34 -'36 I ::RZCr ACUZCUS :>uECT:C -

33 7)38 HERIC=E 2,4-0 2,4 -7- SILVEX

26 -737 (iERB-CInE 5150 ENHANCED
CR2;[(7.9366

883664-3

Title

Dat. Time

C
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Deep Soil SamDling

Third Party Inspection Checklist

Inspections Checklist

*Sample Location
Identification

*Date/Time Sample taken

*Well Depth of Sample

*Were the nine sample
Bottles filled?

*Were tne bottles sealed
with a seal tape?

*Were the bottles placed
in a proper coolers?

*Were the chain-of-custody
and sample analysis request
forms prepared?

*Was the geologists
samples taken?

*Were the tools cleaned?

For comments put a 1 , 2 , 3 , ... at the point the comment applies and
write the comment on the back of this sheet.
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APPENDIX D

Sample Forms

Third Party Inspection
and

Chain of Custody
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Battell e
Palie North t Lah.aloe CHAIN OF CUSTODY / ) C' 5
P I n*"-
Rnh-wi .iaantinn 3 -I

376-3318

Telephore:

5 L 4& Time:

Company Contact:
Carolyn Dupuis

Samples Collected by: )(' ( - n. . Date:

Sample Location:

Ice Chest No.:

2a}c A-

LJ4C - I

mc- rsts

Remarks: STAwlpr MLnt,. A ,en -A5

I

Field Logbook Page No.: _ .

juj)Jo A1.? hnt1k r /

Method of Shipment: A tdr /Al y kA -a / JL CLpL £CrksW

Sample Identification

(3) 40 ml G - C68

(2) 250 ml G - C69

(3) 125 ml P - 726,

2A 5-X) -- X2 , 2 S- x 

;LA!S-Y/, 2A96- V2-.

A21, A51, 212, 111 2.AS- 1-) 2A5 -2.-

CHAIN OF POSSESSION

Relinquished by: Received by:

Relhnquishe6 by: Received by:

Relinquished by:

IZC ~X7

Received by:

Received by:

SC-200-3-45 (7.851

I
Refinquisned by:

Date/Time:

Date/Time:

Date/Time:

Date/Time

Z IT-,5-



(3 (

4Ballelle
Pacic NorthwestLaborto;'es
Rc SohI.m l "

CHAIN OF CUSTODY

I 2f-

Company Contact: -

Samples Collected by:

Sample Location:

Ice Chest No.:

Carolyn Dupuis

WC Skinner/CAD

Telephone:

Date:

300 Area Process Trenches East

WHC- /

2'I2.' Hi9

376-3318

Time: /1 :27Ar%

Trench

Field Logoook Page No.:

Remarks: Samp1e Number E I+ 4A

Method of Shipment:
Bottles in plastic bag in an ice chest

Sample Identification

-Xi E'V-OA - X?, Fp-1A -x3( 3)

1 + P4-V . t

&

40 ml G_ - 731, C68

250 ml G - 727, 729, 733,

(3) 125 ml P - 726, A20, A21,
109, 181, 212,

734, C69, C80, C81, CS, 736, 737

A22, A23, A51, C70, 735, C77, C78,

111, C87

CHAIN OF POSSESSION

Relinquished by:

Relinquished y:

Received by:

R eceived by:

Received by:

Date/Time:

Date/Time:

Date/Time:

Relinquished by:

-

Relinquished by:

2. -4z- -y _-_7

R3pceivud by: Date/ Tone
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Third Party Inspection Checklist

Inspection Checklist

*Sample location identification. 0

*Oate/Time sample taken.
/C; 52' -. x -

*Correct measurement for sample
location.

*Tools were cleaned before
sampling. - _

*Sample materials taken from
the proper depth.

*Seal tape applied to sample
bottle caps.

*Chain-Of-Custody Form and Analysis
Request Form perpared.

*Geologist sample taken.
____ ___ ___ ___ ____ ___ ___ _ 'as _ ______ ___ __I

~e> C)4.I

SHALLOW SOILS SAMPLING



Deep Soil Sampling

Third Part Inspection Checklist

Inspections Checklist

*Sample Location
Identification z 45

*Date/Time Sample taken m I ,

*Well Depth of Sample _

*Were the nine sample
Bottles filled?

*Were the bottles sealed
with a seal tape?

*Were the bottles placed
in a proper coolers?

*Were the chain-of-custody
and sample analysis request
forms prepared?

*Was the geologists
samples taken?

*Were the tools cleaned?

For comments put a 1 , 2 , 3 , ... at the
write the comment on the back of this sheet.

point the comment applies and

)
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APPENDIX E

U.S. Testing
Technical and Price

Proposal

and

Analytical Method Group Codes

and

Hazardous Substance Constituent Codes
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.C.

A

United States Testing Company, Inc.

Richland Division

2800 GEORGE WASrNGTON WAY

RICHLItAN, WASHINGTON 99352 509) 375-3131l

February 19, 1986

NADIATION DOSl -lTAY

NJCLEAR SEKYICIE

P ACA A

AGNICULTUNA 5ECRVIC

ANALYTICAL cNEmitrRv

ENE~cHljxN.1 INsPECT"II

*OL-4TION C~OMTmOl.

WD McCormack
Chron
SPWA
Task w/o attachment
MG Zimmerman

Dean H. Glazier
Subcontract Administrator
Pacific Northwest Laboratories
OSB Building
300 Area / Room 282

Dear Mr. Glazier:

Attached for PNL's review and consideration ar2
and price proposals for Special Project Request
SPRFFP 86-9.

UST-RD's technical
for Price Proposal,

If you have any questions regarding this proposal, please contact
G.R. Rao for technical matters and V.H. Pettey for financial matters.

Sincerely,

UNITED STATES TESTING COMPANY, INC.

,~4s~S( fr/h /Q~rcc

Van H. Pettey
Vice President - General Manager

VHP:lmm

Enclosure

xc: Govind Rao
File

RECE!VED

OUR LETTERS AND REPORTS ARE FCR THE EECLUS!YE U5E OF THY CU!ENT TO WHOM THEY ARE ADDRESSED. AND THEY AND THE MAKE OF TME UNITED STATES rEST!N.
COPAitI INC. OR FTS SEALS CR INSIGNIA. ARE NOT TO BE t SED UNDER ANY CiRCIJM$TANCES th ADIERTiSING TO THE GENEAAL PUELIC AD NAf NOT RE USED IN
ANT OTMER MANNER WITHOUT OUR PRIR WtRTTEN APFRONAL. SAWPLES NOT DESTROTED IN TESTiNG AAE ALTAINED A MAXLNUM OF THIS?? DAYS.

k.L-Ny

' I
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PROPOSAL 86-9

86-9.

86-9.

86-9.

86-9.

86-9.

86-9.

86-9.

86-9 -

86-9.

DR2:(7,41235

RECZIV ED

EB5 19 TL

LU&XnTu-

Introduction

Methods

Water Extraction Procedure

Quality Control

Samples Sizes, Sample Preservation, Holding Times

and Detection Limits

Facilities, Equipment and Personnel

Impact on the Routine Program

Reports and Turn-around Times

Price Proposal

Page - 1



Introcuctior.

USC-RD nas been performing analyses for organic and inorganic
pollutants, primarily in ground water samples. The general
scheme of analysis consists of extraction of the analyte of
interest in a suitable solvent followed by detection using
appropriate analytical instrumentation. The analysis of soil
samples will follow the same general pattern. However, there are
significant differences in the detailed application of the
analytical procedures. These differences arise mainly in the
extraction procedures, while detection techniques remain the
same.

Documented extraction procedures are avai
the specified analyses. For these cases, UST
appropriate procedures. For cases where a de
procedure is not available, UST-RD will use t
extraction procedure described in Section E6-
extract will then be handled in a manner iden
for the analysis of aqueous samples. In eith
event that sample extracts are "dirty" (conta
troublesome interferences), UST-RD will dilut
to analysis. Additional clean-up procedures
major capital equipment purchases will not be
lower limit of detection for diluted extracts
appropriately higher.

lable for many of
-RD will use the
finite extraction
he aqueous
9.3. The aqueous

tical to that used
er case, in the
in potentially
e the extracts pri
that would
employed.
will be

require
The

in subsequent sections we will discuss the methods, the
detection limits, the minimum sample sizes necessary, sample
preservation and holding times, the impact on tne routine program
and the turn-around times for all of the requested analyses
except Dioxin. The analysis for Dioxin at UST-RD will have
severe adverse impact on tne routine program. Acquisition of
major equipment will be necessary to offset sucn an impact.
Non-radioactive soil samples can be analyzed by UST-Hoboken.

In preparing this proposal, UST-RD has the understanding
that:

(a) The soil samples will either be non-radioactive or be only
slightly radioactive so that UST-RD will not have to expenc
considerable effort in attempts to minimize radiation
exposure to personnel as well as prevent contamination of its
low-level radiochemistry laboratories;

(b) The turn-arouno times are
acquisition of all of the
identified in the proposal

contingent upon the timely
new equipment and glassware

(c) The detection limits Jiscussed in 86-9,5 are a wriori limits
and may be revised under certain circunstances; anc

;d) Meznod verification stuazes performed :_ror to the analysis
of samples may result in metnod modiflcarion.

TR2:17,41235 Page - 2
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(e) UST-RD will require at: least 5 weeks from the time of

acceptance of this proposal to prepare for the analysis of

soil samples-

86-9.2 METHODS

In most cases, the methods described in SW846 procedures will
be employed for analysis. In a few cases, methods for water and

waste water analysis will be adapted to soil sample analysis.

Instrument calibration and other instrument-related procedures

will remain the same as used for the analysis of aqueous samples.

The specific methods that will be used are enumerated below,

along with variations if any, from the procedures. Detection

limits and sample sizes are presented in Section 86-9.5.

86-9.2.1 ICP METALS - ENHANCED LIST

(a) Method 6010 of SW8461 procedures will be used. The soil

samples will be subjected to the acid digestion procedure

described in Method 3050. Note: (i) Method 6010 does not
explicitly address the analysis of Sr and Os. However,
previous experience with these analytes has shown that

reliable Sr results can be obtained for aqueous samples.

There is some uncertainty regarding Os. (ii) Method 3050

is an acid digestion procedure that will oe used to prepare

soil samples for analysis by ICP. The method does not

explicitly address the dissolution of Sodium, Aluminum,

Manganese, Potassium, Iron, Osmium, Strontium, and Calcium.

Preliminary indications suggest that Method 3050 will be

applicable to all of the above metals except: Osmium.
UST-RD will investigate Osmium analysis further.

(b) A 1.0 g portion of sample will be used

The digestate will be diluted to 100 mL

better) water. The detection limits fo
in the digestate will oe the same as in
aqueous samples.

86-9.2.2.

for each anal
with Type 7-
r the various
the analysis

Arsenic

(a) Method 70601 of SW846 procedures
samples will be subjected to the
described in Method 30501.

will be used.
acid dicestion

The soil
procedure

(b) A 1.0 g portion
The digestate w
better) water.
dicestate will
samples.

of samole will
ill be diluted
The detection
be tne same as

be used for each analysis.
to 100 mL with Type II (or
limit for Arsenic in the
in the analysis of aquecus

S6-9..2. Mercurv

'a) Metnod 74711 of 5W846 orocedures will be asca.

DR2:(7,41 35

ysis.

(or
met al1s

af
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(b) A 0.2 g portion of dry sample will be used for eacn
analysis. Eacn samole will be analvzed in triplicate.
average of the three determinations will oe reported.
a priori detection limit for a 0.2 g sample will be

equivalent to that in the analysis of aqueous samples.

86-9.2.4. Selenium

(a) Method 77401 of
samples will be
described in Me

(b) A 1.0 g portion
The digestate w
better) water.
digestate will
samples.

SW846 procedures will
subjected to the acid

thod 30501.

of sample will be used
ill be diluted to 100 mr
The detection limit fc

be same as in tne analy

be used. The soil
digestion procedure

for each analysis.
iL witn Type 1I (or
>r Selenium in the
'sis of aoueous

86-9.2.5. Thallium

(a) Method 78411
samples will
described in

of SW846 procedures
be sub'ected to the
method 305301.

will be used. The soil
acid digestion procedure

(b) A 1.0 g portion of the sample will be used for eacn
analysis. The digestate will be diluted to 100 mL with
Type II (or better) water. The detection limit for
Thallium in the digestate will be the same as in the
analysis of aqueous samples.

86-9.2.6 Thiourea Comoounds - Enhanced List

(a) Thiourea
of SW846

compounds will be analyzed by
procedures with the following

HPLC by Method
variations:

(i) The thiourea compounds will be extracted in water
according to the procedure described in 86-9.3.

(ii) The
injection

sample extract will be analysed by direct aqueous
into a High Pressure Liquid Chromatograph.

(b) The detection limits for the thiourea compounds in the
extract will be the same as in the analysis of aqueous
samples.

86-9.2.7. Chlorinated Pesticides -- Enhanced Zisz

(a) Method 80801 of SW846 procedures will He used. The
chlorinated pesticides will be extracted in hexane:acetone
(1:1) ov tne Soxhlet extraction Procedure (Method 35401).

(H) A 0 a portion of samole will be used fcr each analsis.
The samcl extract %aIl be concentrazea to 1 mL and an

DR:(7,41Z35 Page - 4
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aliauot will be analyzed by GC/rCD.
for the chlorinated pesticides will

The detection limits
be 0.1 ug/g.

(c) Sample extract will be cleaned up by passing them through
an alumina column. If the cleanup proves insufficient, the

extract will be diluted appropriately before analysis by

GC/ECD.

86-9.2.8. VOA - Enhanced List

(a) Method 82401 of SW845 procedures will be used. The

volatile organics will be introduced into the gas
chromatograph by the purge and trap metnod (Method $0301).

(b) A 5.0 g portion of sample will be used for each analysis.
The sample will be extracted in methanol and an aliquot of
the extract will be analysed. Detection limits for the
various compounds in the extract will be the same as for

aqueous samples.

(c) Sample extracts that are "dirty"
appropriately before analysis.
be attempted.

86-9.2.9.

will be diluted
No additional cleanup

ABN - Enhanced List

(a) Method 82701 of 5W846 procedures will be used. The
semi-volatile organics will be extracted in methylene
chloride by the Soxhlet extraction procedure (Method
35401).

(b) A 10 g portion
analysis. The

appropriately

limits in the

samples.

of the sample will be used for each
sample extract will be concentrated

and analysed by a capillary GC/MS. Detection
extract will be similar to that for aqueous

(c) Sample extracts that are "dirty" will be diluted
accordingly before analysis. No additional cleanup
attempted.

86-9.2.10 Phosohorus Pesticides

(a) Method 81401 of SW846 procedures will be used. The
phosphorus pesticides will be extracted in hexane:acetone
(1:1) by the Soxhlet extraction procedure (Method 35401).

(b) A 10 g portion of sample will be used for each analysis.

The sample extract will be concentrated to 10 mL and
analysed by GC/FPD. The detection limits in the extract

will be same as tnat for aqueous samples.

(c) Sample extracts will be cleaned up by an
proceure. "DIrty" sample extracts witi

alumina cleanup
he cilutd

DR2:[7,4}:33

will

will be
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accordingly before analysis.

86-9.2.11 Extractable Orcanic Halide (EOX)

(a) The extractable organic halides will be extracted from a
1.0 g aliquot of sample in ethyl acetate by sonification as
described in EPA Document 600/4-84-COB (see attachment) 2 .
A 125 W ultrasonic bath will be used for sonification

instead of a 220 W bath. The sonification time will be
doubled. (Because of the smaller size of the 125 W
ultrasonic baths, the effective power per square inch will
be about the same).

(b) The extract will be analysed with a Dohrmann DX-20 TOX

analyzer. An LOX sampling kit will be purchased from
Dohrmann to permit analysis of the extract-

(c) Each sample will analyzed in duplicate in order to provide
a measure of sample inhomogeneity. A minimum of 1.0 g of

sample will be used for each analysis. Because the method
detection limit can vary with instrument sensitivity and
matrix effects, an a oriori detection limit of 1.0 ug/g is

proposed.

(d) Sample extracts that are "dirty" or that exceed the
instrument capabilities will be re-analysed after
appropriately diluting the extracts.

86-9.2.12 Total (Extractable) Orcanic Carbon (TOC)

(a) The extractable organic carbon will be extracted in water
in accordance with the procedure described in 86-9.3.

Cb) The sample extract will be analysed by an Ionics TOC

analyzer in a manner identical to that used in the analysis
of aqueous sample (Method 505A).

cc) A minimum of 10.0 g of soil will be used for each analysis.
The detection limit will depend upon sample homogeneity,
matrix effects and instrumental sensitivity. An a oriori
detection limit of 10 ug/g is proposed with a 1.0 g portion
of sample being analyzed. However, tie actual detection
limit may have to be revised upwards.

(d) Each sample will be analysed in duplicate in order to
provide a measure of sample inhomogeneity.

(e) "Dirty" sample extracts will be diluted appropriately prior
to analysis.

86-9.2.13 Cvanice

'a) The "extractable" cyanide will be ext:acteo in water by the
procedure described in 86-9.3.

DR2:[7,41235 Page - 6



(b) The aqueous extract will be analysed in a manner identical
to the analysis of aqueous samples (Method 412D).

(c) A minimum off

The detection
undetermined,
matrix effect
An a priori e
detection lim

86-9.2.14 Lead

10.0 g of soil will be used for each analysis.
limit will depend upon several, as yet
factors. The sensitivity will oe limited by

s rather than by instrumental capabilities.
stimate of 100 ug/g is proposed for the

it.

bv GFAA

(a) Method 74211

samples will
described in

of SW846 procedures
be subected to the
Method 3050.

will be used.
acid digestion

The soil
procedure

(b) A 1.0 g portion of
The digestate will

better) water. Th
digestate will be

aqueous samples.

86-9.2.15

sample will be used for each analysis.
be diluted to 100 mL with Type II (or

e detection limit for Lead in the
expected to be the same as that for

Anions (Nitrate, Sulphate, ... )

(a) The anions will be extracted in water by the procedure
described in 86-9.3.

(b) The extract will
manner identical

be analysed by Ion Chromatography in a
to that used for aqueous samples.

(c) "Dirty" extracts will be diluted appropriately prior to
analysis.

86-9.2.16 Perchlorate

(a) The same considerations as those for Anions (86-9-2.13)
will be used.

86-9.2.17 Sulohide

(a) Sulphide will be extracted in water by the procedure
described in 86-9.3

(b) The extract will be analyzed by titration.

Wb The extract will be analyzed by
a manner identical to tnat used

DR2:[7,41235

86-9.2.18

(a) Ammonium !on will be extracted in Sodium acetate.

Selective Ion Electrode in
for aqueous samples.

Page - 7
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Ethviene Glvcol

(a) Ethylene glycol will be extracted in water by tne procedure
described in 86-9.3.

(b) The extract will be analysed by direct injection into a
GC/TID in a manner identical to that used for aqueous

samples.

(c) A minimum
analysis.
extract is

of 10.0 g of
An a oriori
proposed.

sample will be used for each
detection limit of 3-0 ppm in

(d) "Dirty" extracts will be diluted appropriately.

86-9.2.20 Coliform Bacteria

(a) The soil samples will be subjected to tne

procedure described in 86-9.3.

(b) The extract will be analysed for coliform

manner identical to that used for aqueous
908A 3 ). The water used in the extraction
concurrently tested for coliform bacteria.

86-9.2.21

extraction

bacteria in a

samples (Method
procedure will be

Radium (Total)

(a) Fifty grams of Soil will be leached with SN Nitric Acid.

(b) The leachate will be analysed by procedure 20-RA-02
discribed in UST-RD's procedure manual, U3T-RD-PM-2-S6.

(c) Some developmental effort will be necessary.

86-9.2.22 Alpha

(a) Up to 100 mg
proportional

86-9.2.23

of Soil will be directly counted in a
counter.

Beta

(a) Up to 1.0 g of Soil will be directly counted in a
proportional counter.

86-9.2.24 Diox n

UST-RD currently does not perform dioxin
Richland. Non-radioactive samples will be se
UST-Hoboken for analysis. The acquisition of
to analyze Diox:n in tichland is depencient on

analy

nt to
the
the

sis

( )Avail'cbi' l/ ,f 3-urogates and Ztn a d PA
zioxin surrocates and stndards free oL charge

: (7,4135 Pa -

c

in

apability
ollowinc:

zrovides
on.y to

8

the

8
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contract laboratories approved for dioxin anal
surrogates and standards are commercially avai
are quite expensive. It is our estimate that
and calibrations would cost around z10,000.

v7 I s
icle out
start-up

(ii) Availability of GC/MS - A moe serious concern is the
severe adverse imoact dioxin analysis may have on the
routine program. The GC/MS presently used for ABN

analysis would have to be re-configured for dioxin

analysis. During the dioxin analysis period, the GC/MS
would not be available for ASN analyses. It is
anticipated that at least 1 to 2 weeks would be required

to set up and calibrate for Dioxin.

(iii) Training of Personnel - Because of the extreme nazaro
associated with handling Dioxin, additional training of
personnel will be necessary prior to sample analysis.

86-9.2.25 Citrus Red No. 2

(a) Citrus Red No. 2 will be extracted in water by the

procedure described in 86-9.3.

(b) The extract will be analysed
used for aqueous samples. A
meter will be used.

86-9.2.26

in a manner identical to that

Beckman UV/VIS spectrophoto-

Direct Acueous Iniection

(a) Direct aqueous injection compounds will be extracted
water by the procedure described in 86-9.3.

(b) An aliquot of the extract

the analytical instrument

that used in the analysis

will be directly injectec into
(GC/rms) in the same manner as
of aqueous samzles.

(c) A minimum
analysis.
will be th
ppm).

of 10-0 g of sample will be used for

The a oriori detection limits in th
e same as those for aqueous samples

eacn
e extracts
(viz., 3

(d) "Dirty" extracts will be diluted appropriately before
analysis.

86-9.2.27 Herb i c±des

(a) Herbicides wil
by GC/SCD acco
81501 of SW846

(b) Fifty grams ot
sensitivitV O
interferences
a sr:or: detec

I be extracted in ether-acetone and analysed
rding to the procedures described in Method
procedures.

soil will be used for each analys
tne metnod depends upon the level

cather than on instrumental canaci
:2on limit of 1.0 ug/g is proposed

is. Th

lities.

nere.

e

R2:[74125 ac -
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Pace - ;



(c) "Dirty" extracts will be diluted appropriately before
analysis.

DR2: [7, 4]235 Page - 1-0
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86-9.3 WATER EXTRAC:ON PROCEDURE

For those analyses that require a water extraction procedure,
UST-RD will use the procedure described below:

(1) A weighed portion of the sample will be placed into a

pre-cleaned container with a teflon lined lid.

(2) A measured volume of Type I water will be added to the bottle

and the bottle will be capped.

(3) The constituents of interest will be extracted by

continuously shaking the container in a reciprocating shaker

for 30 minutes.

(4) The samole extract will then either be centrifuged or
filterea to remove particulate matter.

(5) The extract will then be analysed for the intended analyte by
the appropriate methods described in 86-9.2. If the analysis

cannot be performed immediately, the extracts will be

preserved until analysis. Table I summarizes tie
preservation of the extracts for the various analyses.

Typical aliquots that will be used in the extraction

procedure are shown in Table 2 (86-9.5). The actual amounts used

will depend upon data from preliminary analyses. We do not have

a priori knowledge of the extraction efficiency, or of any
potential problems that may be encountered. The extraction

procedure will be modified appropriately if o-her, as yet

unavailable, information makes it necessary.

..S2:[7,4]235 P ac:e -Z1



COE

727

C69

C70

735

C77

C78

CS1

109

C87

736 Direct Aqueous

Injection

ANALYS

Thiour

TOC

Cyanid

Anions

Perchl

Sulphi

Ethyle

Col ifo

Citrus

cool to 40 C

DR:7,4)233 Pce- '

Table 1.
Preservation of Acueous Extracts

:S PRESERVATIVE

ea Enh. Cool to 40 C

Cool to 4 0 C, H

e Cool to 40C, NA

Cool to 40 C

orate Cool to 40C

de cool to 40 C, 0.
Acetate plus

ne Glycol Cool to 40C

rm Bacteria Cool to 40C

Red No. 2 cool to 40C

2504 to pH<2

AOH to pH>12

5 mL Zinc
NAOH to pH>9

Pace -1



Oualitv Coritrol

UST-RD w
described in
followine is
will take:

ill adnere to the general quality control
the various pcocedures used for analysis
intended to clarify the specific actions

guidelines
The

that UZT-RD

(a) UST-RD will analyze a minimum of four "blank" soil samples
for all the analytes of interest as par: of the start-up

program and personnel training. At least two matrix spikes

will be analyzed.

(b) With every batch of samples analyzed, UST-RS will perform
reagent blank analysis to ensure that tne reacents are free
from interferences.

(c) Ten percent of all samples will be spiked with the analytes

of interest and analyzed to determine matrix effects.

Another aliquot of the same sample will be similarly spiked

and analyzed. Data from the duplicate matrix spikes will be

used to monitor the precision of the method. In certain

cases (As, Se, TI, Pb, NH 4 +, etc.), if matrix effects are

consistently severe, UST-RD will determine the analytes of

interest by the method of standard addition.

(d) Sample extracts exhibiting results exceeoino the hi
calibration standard will be appropriately diluted
re-analyzed. The re-analysis of dilutions will be

the negotiated unit prices.

86-9 .5

ghest
and
billed at

Samnle Size and Samole Preservation, Holdina Times,
and Detection Limits

86-9.5.1 Samole Size and Samole Preservation

Varying quantities of soil will be used for the different
analyses. The typical quantities that will be used are shown in
Table 2. The actual quantities used may have to be revised
upwards or downwards after the first few analyses, if it is
determined that better detection limits can be realized by using
a larger aliquot of sample or that severe matrix interferences
exist (hence, requiring that a smaller aliquot be used). In any
event, sufficient sample must be collected to permit some
variation in the samole aliquots analyzed. Additional sample
will also be required for duplicate and matrix spike analysis.
UST-RD recommends that a minimum of 1000 a of soil be collected
for each samole.

Samples must be collected in several pra-cleaned containers
that are appropriate for the various analyses. Table 3 snows the
recommencea containers and the analyses for wrich trev are
Intencec. All samole containers must be "iced" or refriceratec
az a0 c from tne mime of collection until analwsis. Special
attenzon snoun CC :atc to the collection e samztes ;nzenceo

DR2:{7,4]jIS Page - 14
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for VOA and EOX analyses. These should be collected with no

headspace in glass containers with open-top lids and teflon
septa.

86-9.5.2 Holdino Times

UST-RD will analyze the samples within the maximum

times recommended in the procedures for the individual

The samples will be refrigerated until analysis can be

The maximum holding times are listed in Table 4.

86-9 .5.3

holding
analysis.
performed.

Detection Limits

A priori detection limits for the various a

presented in Table 5. The detection limits are

assumption that the sample aliquots shown in Ta

analyzed and that no matrix interferences exist

detection limits will depend to a large extent

effects rather than upon instrumental capabilit

detection limits have been calculated for the s

analyzed and the extraction volumes shown in Ta

general, the detection limits are higher than t

samples because much smaller aliquots of soil a

compared to water samples. For example, 1.0 g

analyzed for metals, as compared to 100 mLs of

detection limits for metals will be at least a

higher for soils. The detection limits shown i

revised under the following circumstances:

(a) Larger or smaller aliquot used for analysi

necessitated either by very low levels of

interest in the soil, or by severe matrix

nalytes are
based upon the

ble (2) will be
. The actu.al
upon matrix

ies. The
ample aliquots
ble (2). In
hose for aqueous

re analyzed as

of soil is
water samples.

factor of 100
n Table (5) may

s - This may be

the analyte of
interferences.

(b) Dilutions of "dirty" extracts - Sample extracts that are
observed to contain extraneous material that would interfere
with the determination of the analyte of interest, or that
would pose a threat of potential damage to analytical
instrumentation, will be diluted appropriately before

analysis. Detection limits would increase appropriately.

(c) Method Limitations -
the employed methods
affected.

If as yet undocumented limitations of
exist, the detection limit may be

DRZ:7,4]235
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TABLE 2

Sample Alicuors Analvzed

Sample
Analvsis Weiaht (a)

Final Extract
Volume (mL)

726

A20
A21
A22
A2 3
727
729
731
733
734
C6
C69
C70
A51
735
C77
C78
CSO
Cal
109
181
212
111
C86
CS?
736
737

ICP Metals 5010 Enh.

Arsenic
Mercury

Selenium
Thallium
Thiourea 6330 Enh.

Pesticides 8080 Enh.
VOA Method 8240

A/B/N/ 8270 Enh.

Pesticides 8140
EOX
TOC
Cyanide
LEAD BY GFAA

Anions
Perchlorate

Sulphide
Ammonium Ion
Ethylene Glycol
Coliforum Bacteria
Radium
Alpha

Beta
Dioxin
Citrus Red No. 2
Direct Aqueous Injection
Herbicide S150 Enh.

100

100
100

100

10 0
10

10

10
10

10

1.0
0.2 (3 times)
1.0
1.0
10.0
10.0
2.0
10.0

10.0
1.0
10.0
10.0
1.0
10.0
10.0
10.0
10.0
10.0
10.0
50.0
0.1
1.0

10.0
10.0
50 .0

determined

1. The Final Extract Volume is the volume of the extract after

all concentrations or dilutions have been made. For example,

the initial extract volume for A/B/N and peszicides is 300
mL. However this is concentrated down to 10 mL prior to
analysis.

DR2: [7,4 123S Page -16
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10 0

100

20
20
100

10 0
10
100
to be

10 0
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Table 3

Samole Containers(l),(2)

Analvsis Containes
Number of
Containers

VOA (731), zoX (C68)

ABN(733), 8080 Pesticides (729),

8140 Pesticides (734), Thiourea

(727), Herbicides (737), Direct

Aqueous injection (736), Ethylene

Glycol (C87), Dioxin (C86),

Ammonium Ion (CSO), TOC (C69)

Metals (726), Arsenic (A20),

Mercury (A21), Selenium (A22),

Thallium (A23), Lead (A51),

Anions (735), Perchlorate (C77),

Coliform Bacteria (109), Radium
(181), Alpha (212), Beta (111),

sulphide (C78), Citrus Red (C87)

1. Pre-cleaned sample containers
Research Inc., 23787 F Ficher

.725 mL Amber glass
with open-top lid and
teflon septum. Sample
should be coLlected
with no head-spaze-

125 mL Amber glass

wioe-mout with
teflon-lined lid.

125 mL polyethylene
wide mouth with

tefLon-lined lid

3

are available from !!Chem
Street, Hayward, CA 94545.

2. All samples must be refrigerated from the time of

until analysis.

collection

I 4v.
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Table 4

Maximum Holdina Times (1)

Analvsis

See

Extraction

Table 1

7 days
7 days

14 days
7 days

726
A20
A21
A-2
A23
727

729
731
733
734
C68
C69
c70
AS1I
735
C77
C78
CSO
Cs1
109
181
212
ill
C86
C87
736
737

Code

1. The maximum holding times are maximum times for which samples
can be held prior to extraction or analysis and still be
considered valid. The "extraction" holding times apply from
the time of receipt of the sample at UST-RD. The "analysis"
holding times are also measured from the time of receipt of
the sample at UST-RD.

* In those cases where the aqueous extraction procedure of
Section 86-9.3 will be used, the sample extract will be
analyzed within the holding times shown here. The times, in
these cases, are measured from the time of extraction. From
the time of extractior until analysis, the extracts will be
appropriately preserved and cooled to 40C. For the
preservation of the extracts, see 86-9.3.

DR2:[7,41235 Paae - 18

Analvsis

6 months
6 montns

28 days
6 months
6 months
6 months

30 days
7 days

40 days

14 days

28 days *
14 days *

6 months
48 hours *

-*

7 days *
28 days *

-*

6 hours *

- *
-*

-*

-*

23 days7 days

"

"



Table S

Detection Limits

Analvs is

726
A20
A21
A22
A23
727
729
731
733
734
C68
C69
C70
A51
735
C77
C78
CS0
C81
109
181
212
111

C86
C87
736
737

ICP Metals 6010 Ern.
Arsenic
Mercury

Selenium
Thallium
Thiourea 8330 Enh.

Pesticides 8080 Enh.

VOA Method 8240

A/B/N 8270 Znh.

Pesticides 8140
EOx
TOC
Cyanide

Lead by GrAA
Anions

Perchlorate,
Sulphide
Ammonium :on
Ethylene Glycol

Coliforum Bacteria

Radium

Alpha

Beta

Dioxin

Citrus Red No. 2

Direct Aqueous Injection

Hebicide 3150 Enh.

DR2:[7,4]235 Pae-

Code ua-C

See footnote 1 below
0.5

0.1
0. 5
1.0
0.2
0.1
0.01, 1.0 see footnote 2 below
1.0
0.1
1.0
10.0
1.0

0.5
see footnote 3 below
2 ug/g

10.0

10). 0
1.0.0

3 MPN/100 mL of extract
to be determined
6 pCi/g
3 pCi/g

10
3 .. 0
() . I
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Footnotes:

(1) The detection
times higher t
samples. For
200 ppb which
are similarly

limits for the metals
han the corresponding
example, for Ba, the
is equivalent to 0.2
affected.

in soil will be 100
limits for aqueous

detection level will be
ug/g. The other metals

(2) The detection limit will depend upon whether the soil

samples contain medium to high levels of organic compounds.
The extraction/analysis procedure differs slightly for the
low level and medium to high level soil samples. The
detection limit for low level soils is expected to be 0.01
ug/g, whereas for higher level soils, it will be 1.0 ug/g.
The actual detection limits will be established only after
the first few soil samples have been analyzed.

(3) The detection limits for the anions will be twice those for
aqueous samples.

2R2:t7,412lij Rage - 20



Facilities, Equipment and Personnel

No major additional
facilities will be used.

etc. will be required:

facilities will

The following
be required. Existing
equipment, glassware,

(a) EOX analyzer kit for EOX (C68) determination

(b) Centrifuge (for EOX, etc.)

(c) soxhlet extractors for the extraction of ABNs anc
pesticides

(d) Miscellaneous glassware, reagents, etc.

An additional person will be hired to handle the extra
workload arising from the tedious, labor-intensive EOx (C68) and
Herbicide (737) analyses.

86-9.7 Imoact on the Routine Proaram

The major impact on the routine program will arise from the
EOX (C68) and Herbicide (737) analyses, and from the additional
aqueous extraction procedure (86-9.3). Appropriate steps will be
taken to minimize any adverse impact on the routine program. As
a minimum, these steps will consist of the followinc:

(a) Scheduling all of most of
be performed on over-time

the effort under SPWA 86-9 to
and on weekends, if necessary;

(b) Hiring additional personnel;

(c) Acquiring an additional TOX analyzer.

86-9.8 Reports and Turn-around Times

UST-RD will provide data reports on

can be provided on magnet:.c tape if acid
available for the necessary programming
effort is required to convert the repor

ug/g, etc. The effort is estimated to
programmer and data handling time on an

hard cooy onlv. Results
iticnal funding is
effort. The additional

ting units from ug/L to

take at least S hours of
overtime basis.

Hard copy reports will
the receipt of samples.

be provided within 35 business

DR2:[7,4]23S

days of
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86-9.9 Price Prcosal
Unit

Code Analvsis Przce

A20 Arsenic S 3S.00
A:: Mercury $ 85.00
A22 Selenium $ 3500
A23 Thallium 35,00
ASI Lead by GFAA 35Q00
C68 EOX $100 00
C69 TOC S 30.00
C70 Cyanide $ 43.00
C77 Perchlorate S 90.00
C78 Sulfide S 43.00
CSO Ammonium Ion $ 35.00
C81 Ethylene Glycol $115.00
C66 Dioxin

CS7 Citrus Red =2 S 70.00
109 Coliform Bacteria S 20 00
111 Beta S 30.00
112 Alpha 5 30.00
±81 Radium $155.00
726 ICP Metals 6010 Enhanced $150.00
727 Method 8330 Enhanced $360.00
729 Pesticides 3080 Enhanced $280.00
731 VOA Method 3240 Enhanced $300.00
733 A/B/N 8270 Enhanced $600.00
734 Pesticides Metho d 8140 $165-00
735 Nitrate, Sulphate,.... (IC) si s.00
736 Direct Aqueous Injection $315.00
737 Herbicide 8130 Enhanced $245.00

* oe necotiated.
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FOREWORD

Environmental measurements are required to determine the quality of
ambient waters and the character of waste effluents. The Environmental
Monitoring and Support Laboratory-Cincinnati conducts research to:

a Develop and evaluate methods to measure the presence
and concentration of physical, chemical and radiolo-
gical pollutants in water, wastevater, bottom sediments,
and solid waste.

* Investigate methods for the concentration, recovery,
and identification of viruses, bacteria and other
microbiological organisms in water; and, to determine
the responses of aquatic organisms to water quality.

., Develop and operate an Agency-wide quality assurance
progra. to assure standardization and quality control
of systems for monitorinz water and wastewater.

* Develop and operate a computerized system for instrument
automation leading to improved data collection, analysis,
and quality control.

Under authority of Sections 304(h) and 501(a) of the Federal Water Pollution
Control Act of 1972 and the Clean Water Act of 1977, the U.S. Environmental
Protection Agency (U.S. EPA) is required to promulgate guidelines establishing
test procedures for the analysis of pollutants. This report represents an
evaluation of various procedures for the determination of organic halides in
industrial wastewaters and solid samples as a group parameter.

Robert L. Booth, Acting Director
Environmental Monitoring and

Support Laboratory-Cincinnati
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extracted organic halides (e.g., PCBs, chlorinated
pesticides). However, this approach does not detect

polar, nonextractable organic halides which are detected
by the TOX carbon adsorption approach. This feature of
the method is advantageous if the selective detection
of nonpolar organic halides, such as the priority
pollutants, is of interest, but undesirable if the TOX
concentration is of interest.

* The EOX method for solids appears to work quite well
for a variety of types of solids (e.g., soils, solid
wastes, suspended solids contained in wastewater).
However, because of the diversity of solid sample
properties which are potentially of interest, the
applicability of this approach to any specific sample
needs to be evaluated before the surrogate method
data cat be used by itself with a high degree of
confidenct. Additional extraction solvents and other
experimental parameters for this method should be
explore-i before widespread use of the method occurs.
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APPENDIX D

METHOD FOR EXTRACaABLE ORGANIC HALIDES (EOX) IN SOLIDS

1. Scope and Application 1.1

1.1 This method is to be used for the determination of extractable organic

halides (EOX) as Cl in solids. EOX is defined as the sum of those

organic halides which are extracted and detected by pyrolysis/

microcoulometry under the conditions specified in this method.

EOX includes but is not limited to the priority pollutant organic halides

specified in EPA Method 624 and 625 (1,2). Extractable organic halides

containing chlorine, bromine, or iodine are detected. However, fluorine

containing species are not detected by this method.

1.2 This method has been evaluated for solid wastes, soils, and suspended

solids isolated from industrial wastewater (2).

1.3 Any modification of this method, beyond those expressly permitted, shall

be considered as a major modification subject to application and approval

of alternate test procedures under 40 CFR 260.21.

1.4 This method is restricted to use by, or under the supervision of,

analysts experienced in the operation of a pyrolysis microcoulometer and

in the interpretation of the results.

1.5 Since this method does not identify individual components, it is

advisable that compound specific techniques be employed to determine the

individual components present in samples exhibiting significant EOX

levels, unless the nature of the sample is already known.

2. Suarv of Method 2.1

A 1-gram aliquot of a solid sample is extracted with ethyl acetate by

sonification to isolate organic halides.. A 25-uL aliquot of the extract

is injected into a pyrolysis furnace using a scream of C0 2 /0 2 and the

hydrogen halide (qX) pyrolysis product Ls determined by microcoulometric

titration.
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as a potential health hzizard. From this viewpoint, exposure to these

chemicals must be reduced to the lowest possible level by whatever means

available. The laboratory is responsible for maintaining a current-

awareness file of OSHA regulations regarding the safe handling of the

chemicals used in this nethod. A reference file of material handling

data sheets should also be made available to all personnel involved in

the chemical analysis. Additional references to laboratory safety have

been identified (4-6) for the information of the analyst.

4.2 Certain EOX compounds are tentatively classified as know or suspected

human or mamaliam carcinogens. These include (but are not limited to)

carbon tetrachloride, chloroform, 1,4-dichlorobenzene, vinyl chloride,

polychlorinated biphenyls, a-BHC, 8-BHC, 6-BHC, y-BHC, and 4,4'-DDT.

Primary standards of these compounds should be prepared in a hood. A'

NIOSH/MESA approved toxic gas respirator should be worn when the analyst

handled high concentrations of these toxic compounds.

5. Annaratus and Materials (All specifications are suggested. Catalog

numbers are included for illustration only.)

5.1 Sampling equipment, for discrete sampling.

5.1.1 Vial - 25-mL capacity or larger, equipped with a screw

cap with hole in center (Pierce #13075 or equivalent).

Detergent wash, rinse with tap and distilled water, and

dry at 105*C before use.

5.1.2 Septum - Teflon-faced silicone (Pierce #12622 or equivalent).

Detergent wash, rinse with tap and distilled water, and

dry at 105*C for 1 hour before use.

5.2 Modified Dohrmann microcoulometric-titration system DX-20, or equivalent,

containing the following components:

5.2.1 Solvent injection system

5.2.2 Pyrolysis furnace

5.2.3 Tizracion cell.
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7. Calibration

7.1 Assemble the solvent in)ection/pyrolysis/microcoulometric titration

apparatus shawn in Figure 1 in accordance with the manufacturer's

specifications and the modifications shown. Adjust the CO2 flow to

300 mL/minute and the 02 flow to 100 mL/minute using the auxiliary flow

controllers (bypass the DX-20 flow controllers). The pyrolysis furnace

should be set at 800 + 106C. Attach the titration cell to the pyrolysis

tube outlet and fill with electrolyte (70% acetic acid).

7.2 Turn on the instrument and allow the gas flows and temperatures to

stabilize. When the background current of the titration cell has

stabilized the instrument is ready for use.

7.3 Calibrate the microcoulometric titration system for Cl- detection by

injecting various amounts of the sodium chloride calibration standard

directly into the titration cell and integrating the response using the

POX integration mode. The range of-sodium chloride amounts should cover

the range of expected sample concentrations and should alwayw be less

than 80 Lg Cl-. Over the range 1 - 80 ;g Cl- the integrazed respcnac

should read within 2% or 0.05 ug (whichever is larger) of the qucntity

injected. If this calibraion requirement is not met thec the instrtent

sensitivity parameters should be adjusted according to the manufacturer's

specifications to achieve accurate response.

7.4 Check the performance of the entire analytical system by injecting three

25-uL aliquots of the trichlorobenzene calibrate standard into the

furnace at a rate of 1 mL/second. The mean of these three analyses

should be 2.2 - 2.8 wg C1 and the percent relative standard deviation

should be 5% or less. If these criteria are not met the system should be

checked as described in the instrument maintenance manual in order to

isolate the problem.

7.5 Perform a blank ethyl acetate injection (25-ul) each day. If the

integrated response is greater than 0.1 ug Cl-, then the system should be

checked for sources of contamination.
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8.2.3 Calculate the avErage percent recovery, (R), and the standard

deviation of the percent recovery (S), for the results. Soil

background corrections must be made before R and S calculations

are performed.

8.2.4 Using the appropriate data from Table 2, determine the

recovery and single operator precision expected for the

method, and compare these results to the values measured in

analyzed as described in Section 8.2. If the recovery for a

particular parameter does not fall within the control limits for

method performance, the results reported for that parameter in all

samples processed as part of the same set must be qualified as

described in Section 11.3. The laboratory should monitor the fre-

quency of data so qualified to ensure that it remains at or below 5Z.

8.5 Each day, the analyst must demonstrate, through the analysis of

uncontaminated soil, that interferences fro& the analytical system are

under control.

9. Sample Collectiot. Preservation, and Handling

9.1 All samples must be iced or refrigerated from the time of collection

until analysis.

9.2 Grab samples must be collected in glass containers having a total volume

of at least 25 mL. Fill the sample bottle as completely as possible to

minimize headspace until time of analysis.

9.3 If the analysis is to te conducted on suspended solids from a wastewater

sample. isolate the solids by centrifugation, weigh the wet solids, and

analyze immediately. Determine the dry weight of a separate portion of

the wet solids by heating overnight at 110*C.

10. Samole Analysis

10.1 Calibrate and check system performance daily as described in Section 7.
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11.2 Report results in micrograms per gram. When duplicate and spiked samples

are analyzed, report all data obtained with the sample results,

11.3 For samples processed as part of a set where the spiked sample recovery

falls outside of the control limits which were established according to

Section 8.3, data for the affected parameters musc be labeled as suspect.

11.4 If the aqueous portion of a water sample, from which the suspended solids

are being analyzed, is expected to contain high levels of organic halide,

a 1-mL. aliquot of the centrifuged sample should be analyzed. The solids

data must then be corrected using the following equation:

W_
EOX (corrected) - EOXs - EOXW x -x

where:

EOXs - EOX in wet solids, wg/g as Cl

EOXW - EOX in water sample, 1,g/g as Cl

W1 - Wet weight of solids, grams

WD - Dry weight of solids, grams

12. Method Performance

12.1 The method detection limit (MDL) is defined as the mini.mu concentration

of a substance that can be measured and reported with 99% confidence that

the value is above zero. An MDL of 10 wg/g was obtained using injected

ethyl acetate standards (3). The MDL actually achieved in a given anal-

ysis will vary depending on instrument sensitivity and matrix effects.

12.2 This method'is recommended for use in the concentration range from the

MDL up to 1000 x MDL.

12.3 In a single laboratory (Battelle Columbus Laboratories), using solid

spiked at various levels, the average recoveries presented in Table I

were obtained (3).
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11.2 Report results in micrograms per gram. When duplicate and spiked samples

are analyzed, report all data obtained with the sample results.

11.3 For samples processed as part of a set where the spiked sample recovery

falls outside of the control limits which were established according to

Section 8.3, data for the affected parameters must be labeled as suspect.

11.4 If the aqueous portion of a water sample, from which the suspended solids

are being analyzed, is expected to contain high levels of organic halide,

a 1-mL aliquot of the centrifuged sample should be analyzed. The solids

data m=st then be corrected using the following equation:

EOX (corrected) - EOXs - EOXw x --

WD

where:

EOXs - EOX in wet solids, ug/g as Cl

EOXw - EOX in water sample, ig/g as Cl

WS - Wet weight of solids, grams

WD - Dry weight of solids, grams

12. Method Performance

12.1 The method detection limit (MDL) is defined as the minimu concentration

of a substance that can be measured and reported with 99% confidence that

the value is above zero. An MDL of 10 Lg/g was obtained using injected

ethyl acetate standards (3). The MDL actually achieved in a given anal-

ysis will vary depending on instrument sensitivity and matrix effects.

12.2 This method'is recommended for use in the concentration range from the

MDL up to 1000 x MDL.

12.3 In a single laboratory (Battelle Columbus Laboratories), using solid

spiked at various levels, the average recoveries presented in Table I

were obtained (3).
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HIAZARDOUS SUBSTANCE ANALYSIS - U.S. TESTING

Constituent

Commonly
Called

ICP
Metals
(unfiltered/
filtered)

ICp
Metals
(Ebhanced)
(unfiltered/
filtered)

(unfilt/filt) Lead

(unfilt/filt) Arsenic

(unfilt/filt) Ilercury

Selenium

MDC,ppb
Constituent

Code

Zinc
Calcium
Bariun

Cadmius
Chromium

Silver
Sodium
Nickel
Copper
Vanadium

A I us i m

Manganese
Potassi us
Iron
Magnesius

All ICP Metals (see above)
Deryllium
Osmius
Strontium

Antimony

6
5
6
2

to
10

Joe
Is
10
5

156
5

100
so
so

5
308
S00
too

Group
Code

725/740

726/1741

A64/Il11

A65/H19

A@7/lH2l
A08/1122
A101123

A11/1124
A12/1125
A13/1126
A14/1127
A16/1128
Ailj /129

AIS/1131

ABB/1132

Al 1/133
A82/134
A03/Ui35

AIS/1136

AS 1/114 1

A 28/137

A 21/1135

A 22/1139

Sample
Size

1 H'P

&1s 1p

00 al p

SOO .1 a

500 a) P

500 af p SW-846, 17840 22

J
-'I

I

Method

SW-846, J6010

51-645, 18610

SI-848, 17421

S-846, 17060

S-848, 17471

SW-846, 17740

FY 1987
Unit Price

98

100

22

22

42 1

22(unfilt/filt)

S

5

0.1

S

10/86

(untilt/filt) Thallium to A23/1140



Cononly
Called Constituent LIDC,ppb

Pesticides

Pestic ides

(Enhanced)

Ilerbic ides

Ierbicides
(Enhanced)

Phosphorus
Pesticides

Constituent

Code

A33
A34
A35

A36-A39

A40
A41
A42
A43
A44
A46

A47
A48

A49,A52
C62

A54-A60

Endrin
Methoxyclor
Toxaphene

Lindane (and Isomers)

All Pesticides (see above)

4,4'-DDO
4,4'-DDE

.4,4'-DDT
lieptachlor
lieptachlor epoxide
Dieldrin

Aldrin
Chlnrdana
Endosulfan 1,11

Chlorobenzilate

Polychlorinated Aiphenyls

2,4-0

2,4,5-TP Silvex

All Herbicides (see above)

2,4,5-T

Tetraethy Ipyrophosphato
Carbophenothion

Disulfoton

Diethoate

Methyl Parathion

Parathion

1

2

2

2

2

7

I

ills I

C61

C63
C64
C65

C68

C67
I

Group
Code

728

729

739

730

737

734

Sample
Size

2 10

2 10

Method

SI-848, 8688

SI-848, 18680

2 1 0 SI-848, I8080

2 I 0 51-848, 18150

2 1 SW-848, false

2 1 G 51-848, 18140

FY 1987

Unit Price

1113
114



Constituent UDC,ppb

Vol at I e
Organics

(VGA'.)

VOAs
(Enhanced)

Acid/Dasae/

Neutral.

(ABNs)

Ancis d
(Enhanced)

if
10
10
10

10
10
IS
10
10

10

to
1
10

loppa
18

Coeaenly

Called

Tetrachloromethant
Methylethyl Ketone

1,1,1-trichloroethane
1,1,2-trichloroethano
1,1,2-trichloroethylene
Percileroe thylen

Xylend

Chloroform

.Uethylene Chloride

All Volatile Organics (see above)

Additional 9905 VOAs
(see list attached)

. Hexachlorophene

Naphthalene

Phenol

Kerosene
Chlorinated Benzenes

* 1,2-dichlorobenzcne

1,3-dichlorobenzene

1,4-dichlorobenzene
hexachlorobenzene
pentachlorobeniene

1,2,4,5-tetrachlorobenrene
1,2,4-trichlorobenzene
1, 2,3-tr ichlorobenzene
1,3,5-trichlorobenzene

1,2,3,4-tetrachlorobenzene
1,2,3,5-tetrachlorobenzene

All Acid/IaseJileutrals (see above)

Additional 9905 AUNs

(see list attached)

9

Group

Code
Constituent

Code

AS i

ASI

A67

A68
A69
A70

014,A71
ABo

A93

C54

C55

C57

C79

(31

062

B63

733

Sample -

Size

48 a 0

40 of G

2 1 0

Method
FY 1987

Unit Price

60-848, 18241

51-848, 18240

50-848, 18270

2 I G 50-848, 18270

169

267

738

731

732

407

1 I

3 I 0 51-846, 18040 83

253
ag

C25
C37
C43
C56

C58

C59
C185

Phenol 1 1157



Constituent

Direct Aqueous Injection

(se, list attached)

lydraz in.

Thioure a

.Thiourea

I-acetyl-2-thiourea
1-(o-chlorophenyl)thiourea
Diethylstilbesterol
Ethylenethiourea

I-ee
N-phenyIthlourea

Citrus Red 92

Cyanide

Di0xin

TOX (available 2 det. levels)

TOC

Total Carbon

200
20
200
200

200

200

Ippa

II

8.1

100
20

ppe

2pp.

A24
A25
A2n
A27

A28

A ; 2'

A32

C87

C7

Coo

C60
1142

C69

HIs

H17

I
J

727 50 at a

66 ol (I

S1-848, 16331

(modified)

ADAC 934.1158

225

is

422 1 P S-48, 19011

I I G

s0 a C

.00 af G

7560 al

750 ol G

EPA 1613

S-848, 19026

S-848. 19020

SM 9505

SM 9505

302

18
70

Is

18

o l i l m I P S 12090 18

Core only

Cal led
Group
CodeLIDC,ppb

appe

3

200

Constituent
Cod.

A97,A98,D19,

C53,COB-C98,

C94-1112

C53

A24

Sample
Size

41 at a738-I

Thiourea
(Enhanced)

Method

In-house

51-848, 98338
(modified)

FY 1987
Unit Price

7'

112
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5 NJ a

Total Dissolved Solids



Constituent

Nitrate

Sulfate

Fluoride
Chloride

Phosphate

(IOTE - each ion available

singly for 342)

Sulfide

lor
Perchlate

Amaonium Ion

Ethylene Glycol

Colifora Bacteria

Radium

Gross Alpha

Gross Dots

Cocoon ly
Called

4 pCi/I

8 pCi/1

pi1

Specific Conductance

Constituent
Code

C72
C73
C74
C75
C76

Group
Code

735

MDC, ppb

Ippa£08
500

'pp.

Ipp.

leppm

2. 2apn

1 pCi/I

(2)

Samp Is.

Size

125 at P

12

to

Method

In-house (Ion

Chromatography)

I I P ST-848, 19030

5 of P In-house (Ion
Chromatography)

So 2i 0 *917E

I of G In-house

a of P SM 1900A

EPA Method
-1 903.

EPA Method
I . P 680/4-75-001

EPA Method
I I P 660/4-75-001

50 of

C78

C77

IS.

189

212

III

190

191

Ions

FY 1987
Unit Price



Additional; (a) For additional CC/MS searches, a charge of 110/peak will apply
(unless additional peaks are provided for in the SOW or
established procedures).

(b) For CC/US confirmations of pesticides and/or herbicides, a
surcharge of 20% will be applied.

(c) For any Hazardous Chemical analytical service required on a rapid
basis, a factor of 2 is applied to the corresponding unit price;
for priority processing, a factor of 1.5 is applied to the
corresponding unit price.
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.4

.,

HAZARDOUS WASTE CONSTITUENTS - 'jROUr1DW4 2r MONITORtrIG

~glgflgg~tameg..__9Di

beryl Iam
osmi uM
strontium
zinc
calcium
barium
cadmium
chromi um

A01
A02
AO3
A04
AOh
A06
A07
AOS

A10
All
A12
A13
A14
A15
A16
A17

A19
A20
A21

A=3
-4

4:4

A26
A27

A29

A:4

A34
A.35

A37
A33
A39
A40
A41
A42
A43
A44

A46
A47
A48
A49

43

berylam
osmium
stronun
zinc
calcium
barium
cadmi um
chromum

silver
sodium
nickel
copper
vanadum
antiony
alumnum
nanqese
potasu'll.
iron
arsenic
mercury
selXnum
that iusn
thioura
acatrea
chlorea
dietral
ethyrea
naphrea
nitrrea
nitrmet
phenrea
endrin
mothlor
tax acne
a-BHC
b-EHC
g-BHC
d-BHC
DDD
ODE
DOT
heptlor
heatide

diairin
aldrin
chloane
endof an
magnes
leadgf

silver
sodi un
nickel
copper
vanadium
antimony
aluminum
mancanese
potassium-
iron
arsenic
miercury
sel eni um
thaldI I ulU
thiourca
I-acetyI-2-thtourea
1-(Q-chloronphnyi thiourea
di ethyl nti Ibtsterzi
ethylenethiourea
1-naphthy',l-C-thb0urqa
N-nitroso-NJ-ethylurea
N-ni troso-N-,ethylIurea
N-phenylthicourea
endrin
methoxychl or
toxaphene
alpha-4HC
beta-EHC
qasnma--HC
delta-HC
DOD
DDE
DOT
heptachlor
haptchlor epoxide

dieldrin
aldrin
chlordan&
enjosul f an
magnesurm
lead (qraghite rurniac)



A54

A56
Ai,6
A57
ASS
A59
A60
A61
A62
A65
A64
A65
A66
A67
A68
A69
A70
A71
A7=
A75
A74
A75
A76
A77
A78
A79
AO
AS 1
A82
A63
A84
AS5
A86
A87
ASS
A89
A90
A91
A92

A94
A95
A96
A97
A98
A99
901
902
903
B04
805
G06

IsoS
209
0 10
e~ll
312

AR1016
AR1221
AR1232
AR124 2
AR1248
AR1254
AR1260

tetrane
benzene
dioxane
methane
pyridin
toluene
1, 1, 1-t
1 , 1,2-t
tricane
percene
apxyle
acrolin
acryil a
bisther
bromone
methbrep
carbide
ch1 benz:
ch Ithor
chl farm
methchi .
chmther
crotona
dibrchi
dibreth
dibrmet
di buteni
dicdi+sn
1,t-dia
1 ,2-di a
trandcoe
dicethy
iethych
dicpane
dicpene
NNdiehy
1,1-dim
1,2-dim
hydrsul
iodomet
methacr
methth 1
pentach
1112-tc
S122-tc

bromorm
trcmeal
trcmnf I
trcoane

1 ;-tFp
V I my I CiO

nfR2fr7,973

Arochlor A016
Arochlor -21
Arochlor 1232
Arochlor 1242
Arochlor 1248
Arochlor 1254
Arochlor 1260

tetrachloromethane
benzene
dioxane
methyl ethyl ketone
pyridine
toluene
1,1,1-trichloroethane
1,1,2-trichloroethane
trichloroethylene
perchl oroethyl *ne
xylene-O,p
acrolcin
acrylanitrile
bis(chloromethyl) ether
bromoacetone
methyl bromide
carbon disulfide
chlorobonzene
2-chloroethyl vinyl ether
chloroform
methyl chloride
chlaromethyl methyl other
crotonaldehyde
1,1-dibramo-3-chloropropane
I,:-dibromoethane
dibromomethane
1,4-dichlaro-2-butene
dichlorodi#luoromethane

,t-dichloroethane
1 ,2-dichloroethane
trans-1,Z-dichloroethene
1,1-dichloroethylene
methylae chloride
1,2-dichloropropane
1,Z-dichlaropropone
N,N-diethylhydrazine
1,1-dimethylhydrazine
1,2-dimethylhydrazine
hydroqen sulfide
iodomethane
methacrylonitril
methanetbni
pentachlaroethane
1,1,1 ,2-tetrachlorethane
1,1,2,2-tetrachlorethane

bromaf or
trichloromethanethiol
trichloromonafluoromethane
tricrloropropane
1,2,-trichloropropane
vinyl chloride
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971
972

974
975
976
977
979
979
LGO
981
882
93

994
BS5Be&

B992
sae
889
990
991
992
993
994
995
B96
997
998
8999
ct
CO2
C03
C04
C05
CC6

C07
Cos
C09
C10
CIL
C12
C13
C14
C15
C16
C17
Cis
C19
C2)
Ct?.
C::
C=:
C24

nos * r 7 . 1 e 1

dimben:
dimeylb
thionax
dimpham
dimphen
dimphth
dinbenz
dincres
dinphen
24-dint
26-dint
diophth
diphami
diphhyd
diprnit
ethmine
ethmeth
flucran
hencben
hexcbut
hexccyc
hoxceth
indenop
isosole
nal Qi I
melphal
methapy
methnyl
metax ir
metchan
metbisc
metacto
metacry
metmsul
metprop

methiou
naphqui
1-napha
2-napha
nitrani
nitbe'nz
nitphen
nnibuty
nidiwa
nnidimy
nnidime
nnimeth
nniuret
nniviny
nnimarp
nninico
"ni1 0 9
nitrpyr

7,12-dimethylbenzEalanthracene
3,='-dirmethylbenzidine
thiofancx
alpha,alpha-dimethylphenethylamine
2,4-dimothYlPhnOl
dimethyl phthalate
dinitrobenzone
4,6-dinitro-o-cresal and salts
2,4-dinitrophenol
2,4-dinitrotoluene
=, -dini tratolt4n
di-n-octyl phthalate
diphenylamine
1,2-diphenylhydrazine
di-n-propylnitrosamine
ethyleneimine
ethyl methanesulfonate
#Fluoranthene
hexachlorobenzene
hexachlorobutadien.
hexachlarocyclopentadiene
hexachloraethane
indenac(,2,3-cd)pyrene
isosafrole
malononitrile
melphalan
methapyrilone
motholonyl
2-methylaziridine
Z-methylcholanthrene
4.4'-methylnebis(-chloraniline)
2-muthyllactonitril1
methyl methacrylate
methyl methanesulfonate
2-methyl-2-(methylthio) propionaldehyde-o-
(methylcarbonyl)oxime
muthylthiouracil
1,4-naphthoqui none
1-naphthylamine
2-naphthylamine
p-nitroaniline
nitrobenzine
4-nitrophenol
N-nitrosodi-n-butylamine
N-nitrosadiethanolamino
N-nitrosodiethylamine
N-nitrosadimethylamine
N-nitrosomethylethylamine
N-nitrosa-N-inethylurethane
N-nitrosomethylvinylamine
N-nitrosomorpholine
N-nitrosonornicotino
N-nitrosopipertdine
nitrosopyrrolidine
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C=6
C:7
C=9
C=9
C70
C:S1C:'
Czo

C::
C:74
C:5

C-,g
C:8Cze

C40
C41
C42
C4Z;
C44
C45
C46
C47
C48
C49
C50
C! I
C":
C53
C54
CS5
C56
C57
CS3
C59
C61)
C& 1Ca:C6=
C6
C64
C65
C66
C67
C6a
C69
C70
C71
C 7:

C74
C75
C7,
C77
C-9

nitrtal
pentchb
pentchn
pentchp
phontin
pheninS
phthest
picolin
pronide
reserpi
resorci
safrol
tetrchb
TCDD
totrchp
thi uram
toludia
otolhyd
trichlb
245-trp
246-trp
triphos
symtrin
triphos
benzopy
chinaph
bis2eth
henaeno
hydraz i
hexachi
naphtha

z12tri
phenol
1Z5tri
1I34te
12:Ste
tetopyr
chIlate
carbpht
disulfo
dimetho
mothpar
parathi
TOX
TOC
cyanide
formaln
nitrate
sulfate
+1 fUor i d
ch tori d
phospha
perchl t
SuL#1do

5-nitro-Q-t a I w din e
pentachloroben:ene
pentachloronitrobenzene
pentachlorophenol
phufnacetin
phanylenediamine
plthalic acid esters
2-oicoline
pronamide
reerpine
resorcinal
safrol
1,2,4,5-tetrachlorobonzene
-,Z,7,8-TCDO
=,:;,4,6-tstrachlorophwnCI
thiuram
toluenediamine
o-toluidine hydrochloride
1,2,4-trichlorobenzene
2,4,5-trichlorophenol
2,4,6-trichlorophenol
O,0,O-triethyl phosphorothicate
sym-trinitrobenzone
tris(2,Z-dibromopropyl) phosphate
benzoCa3pyrone
chlornaphazine
bis(2-chloraisopropyl)uther
hexachloropropene
hydrazine
hexachlorophene
naphthalene
I ,2,Z-trichlorobsnzone
phenol
I,Z,5-trichlorcbenzene
S,2,;,4-tetrachItoroben=ene
1,2.,,5-tetrchlorobenzene
tmtraethylpyrophosphate
ch orobonzi ate
carbophenothiJun
disulfoton
dimethoate
methyl parathion
parathion
total organic halogen
total organic carbon
cyanide
formalin
nitrate
sulfate
fluoride
chloride
phosphate
perchlorate
sul f ICO



C79
C80
Cal
109
181
112
ill
C8/b
C87
C88
C89
C90
C91
C92
C93
C94
C95
C96
C97
C98
C99
HOt

H103
H104
H105
H106
H$07
HO8
H109
H10
Hit
Hi2Z
HI :
H14
H15

kerosen
ammon i u
ethygly
colifrm
radium
alpha
beta
dioxin
citrusr
cyanbro
cyanch 1
paralde
strychn
malhydr
nicotin
acryido
allyhal
chloral
chlacet
chip nr
cyanogln
dicprop

*thcarb
*thcyan
ethoxid
ethmeth
*1uoroa
glycidy
isobuty
metzine
propyla
propyno
2,4--D
2,4,5TP
2.4.5-T

kerosene
ammonium ion
ethylene glycol
coliform bacteria
radium
gross alpha
gross beta
dioxin
citrus red
cyanogen bromide
cyanoqen chloride
paraldegyde
strychnine
malric hydrizide
nicotinic acid
acrylamide
allyl alcohol
chloral
chloroacetaldehyde
3-chloropropion:Ltrilt
cyanoqen
dichloropropanol

ethyl carbamate
ethyl cyanide
ethylene oxide
ethyl methacrylate
fluoroacetic acid
glycidylaldehyde
isobutyl alcohol
methyl hydrazine
n-propylamine
2-propyn-1-cl
2,4-0
2,4,5-tP silvex
2.4.5-T

I no7-fr.01 Q
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New Constituent and Group Codes for Filtered

Code Name

H18
H19
H20
H21
H22
H23
H24
H25
H26
H27
H28
H29
H30
H31
H32

H33
H34
H35
H36

H37

H38

H39

H40

H41 fl ead

NOTE: Equivalencies

Constituent

zinc
calcium
barium
cadmium
chromium
silver
sodium
nickel
copper
vanadium
aluminum
manganese
potassium
iron
magnesium

beryllium
osmium
strontium
antimony

-

fzinc
fcalciu
fbarium
fcadmiu
fchromi
fsilver
fsodium
fnickel
fcopper
fvanadi
falumin
fmangan
fpotass
fi ron
fmagnes

fberyll
fosmium
fstront
fantimo

farseni

fmercur

fsel eni

fthal 1i

for nonfiltered samples:

F iIterad

Group 740

Group 741

H37
H38
H39
H40
H41

UJnf-iItered

Group 725

Group 726

A20
A21
A22
A23
A51

Samples

9-IZ-

Groug

740

arsenic

mercury

selenium

thallium

lead

K

9

741
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ADDITIONAL COMPOUND LIST

H16

101

102

103

104

105

106

107

I0a

109

110

Ill

112

113

114

I15

116

17

118

119

120

121

122

123

124

TOTAL CARBON

ACETONE

HEXANE

METHYLCYCLOPENTANE

1,2 BENZENE DICARBOXYLIC ACID,
BUTYL, 2 METHYLPROPYLESTER

NITROMETHANE

ISOPHERONE

BUTANAL

3-BUTEN-2-ONE

I-BUTANOL

2-PROPANOL

1-H INDENE OCTAHYDRO

ETHYLMETHYL CYCLOHEXANE

CYCLOHEXANE ISOMER

CYCLOHEXANE ISOMER

5-METHYL-4 NONENE

TRIMETHYL HEPTATRIENE

1,2-OCTADIENE

N-METHOXYMETHANAMINE

METHYLFORMATE

METHYLNITRATE

TRIBUTYLPHOSPHORIC ACID

HEXANOIC ACID

2-BUTOXY ETHANOL

BENZALDEHYDE

DR7:(7,9]71

TC

ACETONE

HEXANE

MECYPEN

MEBUPHT

NITROM

ISOPHER

BUTANAL

BUTENON

BUTANOL

PROPANOL

INDOCHY

CYCETME

CYCISO'

CYCISO2

NONEME

TMEHEPT

OCTADIE

MEOXAMI

MEFORMT

MENITRA

TRIBUPH

HEXACID

BUTOXET

BENZALD

PAGE 1



2-(2 BUTOXYETHOXY) ETHANOL

1,4 BUTANEDIOL, DINITRATE

3,4-DICHLOROBENZOIC ACID

TETRAHYDORFURAN

ACENAPHTHENE

FLUORENE

ANTHRACENE

PYRENE

ETHYLBENZENE

STYRENE

1,1,3-TRIMETHYLCYCLOHEXANE

1,2,3-TRIMETHYLCYCLOHEXANE

3-ETHYLHEXANE

1,3,5,7-CYCLOOCTATETRAENE

TRANS-1-ETHYL-4METHYL
CYCLOHEXANE

1,3 DIMETHYLBENZENE (M-XYLENE)

(1-METHYLETHYL)-BENZENE

BROMODICHLOROMETHANE

CHLORODIBROMOMETHANE

PROPYL BENZENE

1,4-DIMETHYL CYCLOOCTANE

CYCLO HEXANE

METHYL CYCLOHEXANE

1-ETHYL-4-METHYL BENZENE

3-METHYL HEPTANE

DECAHYDRONAPHTHALENE

2-METHYL OCTANE

DR7:{7,9]71

BUTOX2

14BDDN

34DCBA

TAF

ACENAPH

FLRENE

ANTHRA

PYRENE

ETHBENZ

STYRENE

TMCYCH

12TMCYH

3ETHHEX

CYCTETR

ETMTCYC

13DMBEN

MEBENZ

BDCM

CDSM

PROBENZ

14DMCYO

CYCLHEX

MECYCHE

ETMTBEN

MEHEPT

DECANAP

MEOCrA
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TRIMETHYL SILANOL

DICHLOROFLUOROMETHANE

PENTENAL

1-(1-PROPYNYL)-CYCLOHEXENE

2,3-DIMETHYL-2-HEXENE

ETHENYL CYCLOPENTANE

1,3-DIMETHYLBUTYL CYCLOHEXANE

2-METHYL BUTANE

PENTANE

2-PENTENE

2-METHYL HEXANE

2,6-BIS(1,1-DIMETHYLETHYL)-4-
METHYL PHENOL

2-NITROPHENOL

2,4-DICHLORO-6-METHYLPHENOL

2,4-DICHLORO-5-METHYLPHENOL

ETHANOL

1,1,2-TRICHLORO-1,2,2-TRIFLOUROETHANE

3-METHYL-2-BUTANONE

ISOOCTANOL

2-ETHYL-1-HEXANOL

TRANS-1,3-DIMETHYLCYCLOHEXANE

CIS-1,3-DIMETHYLCYCLOHEXANE

1-ETHYL-1-METHYLCYCLOHEXANE

2-METHYLNAPHTHALENE

5-METHYLUNDECANE

TRIDECANE

TMSILO

DCFM

PENTAL

PROCYEN

DIMEHEX

ETHECYC

DMBCYCL

METBUTA

PENTANE

2PENTEN

2MEHEX

BHT

2NITPH

246DCMP

245DCMP

ETHANOL

TRECTRFE

3M32BUT

ISOCTOL

2ETIHOL

TDMECYC

CDMECYC

1Elm [CYC

2MENAPH

2MEUNDE

TRIDECA

DR7:C7,9]71 PAGE 3



I78

179

ISO

I81

182

183

184

185

186

187

I88

189

190

I91

192

193

194

195

196

I97

198

I99

DR7:17,9]71

PENTADECANE

3-METHYL-5-PROPYLNONANE

2,6,10,15-TETRAMETHYL
HEPTADECANE

PENTATRIACONTANE

PHENANTHRENE

NONANE

1-ETHYL-2-METHYLBENZENE

1,2,4-TRIMETHYLBENZENE

DECANE

2,6-DIMETHYLNONANE

BUTYL CYCLOHEXANE

4,5-DIMETHYLNONA4E

2-METHYL DECANE

UNDECANE

2,5,6-TRIMETHYL DECANE

2-METHYL DECAHYDRO-NAPHTHALENE

PENTYL CYCLOHEXANE

DODECANE

1,5-DIMETHYL NAPHTHALENE

UNKNOWN AROMATIC HC

UNKNOWN ALIPHATIC: HC

UNKNOWN

PENTDEC

NONMEP

PHYTANE

PENTRCO

PHENANT

NONANE

1E2MBEN

124TMBE

DECANE

26DMNON

BUTCYCL

4SDMNON

2MEDECA

UNDECAN

256TMDE

2MEDECA

PENTCYC

DODECAN

1SDMNAP

UNKARO

UNKALI
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ADDITIONAL CMPND LIST (J)

3-METHYL PENTANE

3-ETHYL-2,2-DIMETHYL PENTANE

2,2,3-TRIMETHYLBUTANE

3-METHYLHEXANE

ETHYL CYCLOHEXANE

2-METHYL HEPTANE

3,4,4-TRIMETHYL-2-HEXENE

OCTANE

3-METHYL OCTANE

(1-METHYLPROPYL)-BENZENE

PROPYL CYCLOHEXANE

2,4-DIMETHYL HEPTANE

1-ETHYL-2-METHYL BENZENE

2,6-DIMETHYLUNDECANE

2-ETHYL NAPHTHALENE

2,6,10,14-TETRAMETHYL PENTADECANE

3,34-TRIMETHYL DECANE

5-METHYL NONANE

1-ETHYL-2-METHYL CYCLOHEXANE

3,5-DIMETHYL HEPTANE

3-METHYL NONANE

3-ETHYL-2-METHYL HEPTANE

1,2-DIMETHYL CYCLOHEXANE (TRANS)

1,3,5-TRIMETHYL CYCLOHEXANE

BUTYL CYCLOPENTANE

ETHYL CYCLOOCTANE

DR7:[7,9 1 7

3MEPENT

3EDMPEN

223TMBU

3MEHEX

ECYCHEX

2MEHEPT

SM2HEXE

OCTANE

3MEOCT

IMPBENZ

PRCYHEX

24DMHEP

132MBEN

26DMUND

2ETNAPH

PRISTAN

3TMDECA

SMENONA

LEIMCYC

35MHEP5

3MENONA

3E2MHEP

12DMCYC

135MCYC

BUTCYCP

ETHCYCO

PAGE 5



4-METHYL NONANE

1,2,3-TRIMETHYL CYCLOPENTANE

2,3-DIMETHYL HEPTANE

2.3,7-TRIMETHYL OCTANE

S-ETHYL-2-METHYL HEPTANE

2,3-DIHYDRO-IH-INDENE

4-(1-METHYLETHYLI-HEPTANE

2-METHYL TETRADECANE

4,6-DIMETHYL UNDECANE

1,2,3-TRIMETHYL BENZENE

2,6,10 TRIMETHYL HEXADECANE

DIMETHOXYMETHANE

BUTYLNITRATE

N,4-DIMETHYL BENZENE SULFONAMIDE

TETRADECANE

2,4-DIMETHYL-1-DECENE

BENZYL ALCOHOL

NONANOIC ACID

2-METHYL-5-PROPYLNONANE

DODECANOIC ACID

HEXADECANOIC ACID

1-(2-THIENYL) ETHANONE

MOLECULAR SULFUR (SB)

HEXATHIEPANE

1,2,4-TRITHIOLANE

HEXADECANE

HEPTADECANE

DR7:[7,9]71

I

4MENONA

123MCYC

23DMHEP

5MEOCT

SE2MHEP

DHYINDE

41MEHEP

2METDEC

46DMUND

1235MBE

TMHEXAD

DMOMTHN

BUTNITR

N4DMBSA

TETRADE

DMDECEN

BENZALC

NONANAC

MEPRNON

DODECAC

HXDECAC

THYETHA

MOLSULF

HEXTHIE

TRITHIO

NC16HC

NC17HC

PAGE 6



JS4 OCTADECANE

355 NONADECANE

J56 EICOSANE

J57 HENEICOSANE

318 DOCOSANE

J59 TRICOSANE

J60 HEPTACOSANE

J61 1,2-DIMETHYLNAPHTIALENE

J62 DOCOSANOIC ACID

J63 HEXADECANAL

J64 2-ETHYC HEXANOIC ACID

365 2-(2-METHOXYETHOXY)ETHANOL

J66 2-f2-(2-METHOXYETHOXY)ETHOXYIETHANOL

J67 2,5,8,11-TETRAOXADODECANE

J68 2-12f(2-ETHOXYETHOXY)ETHOXY ETHANOL

J69 2-HEXANONE

J70 5-METHYL-2-HEXANONE

*J71 BENZO(K)FLUORANTHENE

* ADDED 9/12/86

DR7:(7,9]71

NC18HC

NC19HC

NC20 HC

NC21HC

NC22HC

NC23HC

NC271C

DMNAPHT

DOCOACI

HXDECAL

ETHHEXA

22MEETH

222METH

TETDODE

222 ETHO

2HEXANO

MEHEXON

BNZK FLU

PAGE 7
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a

SURROGATE CODES AND DESCRIPTIONS

CODE CODE NAME CONSTITUENT

x0 2FLPHEN 2-FLOUROPHENOL
X02 PHEND6 PHENOL-O6
X03 NITBN2 NITROBENZENE C5
X04 2FLDIPH 2-FLOUROBIPHENYL
X05 246TRI 2,4,6-TRIBROMOPHENOL
XOG TERC14 TERPHENYL-D14
X07 12DCAD4 1-2-DICHLOROETHANE
X08 TOLUDS TOLUENE-08
X09 Br aBr
XIO DeC DIBUTYLCHLORENOATE
Xl] CHLOR37 CHLORINE-37



THIS PAGE INTENTIONALLY
LEFT BLANK



APPENDIX F

Geologist Report
for the

300 Area Process Trench
Sediment Sampling Project



THIS PAGE INTENTIONALLY
LEFT BLANK



.Y

EXPLOP4aTION CF THE 300 AREA PROCE33 .;ATER TRE7:CHES

By

Randal I E. 3ro-n

Geological 'onsul tant

September 1986

(I

R Li 14
e- AD

Rtlyt



THIS PAGE INTENTiONALLY
LEFT BLANK



TAaLE CF CCNTENTS

page
In troduction

Summary and Conclusions

Differentiation of the Pasco Gravels

Ringold Formation

Description of

Sediments

the Pasco Gravels

and the

3

9

Lithologic Composition
at the 300 ;rea

The Drilling

Changing ;at

Ground -Water

and Samoling

of the Pasco Gravels

Program

er Levels in the 300 ;rea Trenches

Recommendations

References

nooendi x

Cited

- Logs of jells and Test Holes

ILLUS TRATICNS

Table 1 Characteristics of the Rincolt Formation
and the Glaciofluviatile and Fluviatile
Deposits (Pasco Gravels) 5

Table 2 Characterization
399-1-2

a f Samo I es From .;e I I

Figure 1 Location of 300-area -;elIs, 3urial
Grounds, 3uildings, Ponds and Trenches

Figure 2 Geol og ic Cross Sections of 300 Area

21

22

Figure 3 700 urea

Figure 4 Temoeratu
Under the 700

;ater Table Map, Jul y 1, 1777 24

re in the Jnconfined zqui fer
Area, Septemoer 1, 1977 26

C::

13

15

17

20

24

26

27

K.>
K>

1

__ - I -- . - -A



THIS PAGE INTEN1hA0M
LEFT BLANK



C,

SUMMARY AND CCNCLUSIONS

The drilling program at the 300 Ar

trenches affirmed earlier conclusions.

en or

In no

QcUss

"e I I

.;at r

or test

hole there dril led on the just-compiet

Ringold Formatiun sediments encoun tere

lie at a depth of about 50 feet, rough

static water level (water taole). Tot

about 1000 Feet awiy in each directio?

,ater tab I e and ther 2 markeul y a f fect

as tescriuco ov Lindoer9 and dand

:01 r, u c. I :;atr - < i -r,

d

y

r J

crc

no

20

a S

V

4,d

jec t

lace

feet

t un

a I t

.ere the

They there

below the

d west, only

iove the

2r ehaviur

sich site

_, thenc er

'EXPLORATION OF THE 300 AREA PRCCESS ,A YE? TRENCHES

Randall E. Srown
Geological Consul tant

September 1926

INTRODUCTION

This report summarizes the results of drilling and

geological sampling of the seciments beneath and in the

bottom of the 300 Area process qater trenches, north of

the 300 Area. It summarizes the geological analysis of the

data obtained, such that the behavior of th- aste waters,

ground waters, and the contained .va te materials can oe

better predicted and their oehavior bttter cxulainead.

The work was oerformed-under a consultant agreement,

order number Y6N-D 4 4 -20975, dated Aicril 17, 192G.
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The conclusion are affirmed that

an old Columbia

Gravels. The ch

channel that I

RI ver

anna I

es jus

channe

paral I e

t eas t 0

that

s and

f the

is

mi

ou

the trenches overlie

fi lI

rrors

r I ed

ed oi

the

chann

th the Pasco

current

el.

It is important that the nature of the Pasco Gravels

be understood, and their in-place prooertles recogrizeu.

They are the deposits of several catastriphic floods, rath

than normal stream, shallow-lake and floodplain deposits a

Is the underlying Ringold Formation. Positive identificati

of the Pasco Gravels at the 300 Area tranches cermits the

judicious assignment of oroserties to those materials from

other sites where their properties 7ave seen dtermined.

The sediments of the Pasco Gravels and of the Ringold

Formation overlap in many of their characteristics from si

to site. The samoles as ostained by drilling nave lost man

of their important, In-olace distinguishing orooerties. In

addition In many sites the Pasco Gravels are -erely rework

Ringold Formation sediments. However, the tfu formations

can be aporopriate y distinguishad from each other via

samples from dril led welIs or test holes, as iater exolain

The Pasco Gravels At the 300 1rea Process ater trenc

consist of two identified graded secuencs of 1ravelsover-

lying the Aingold Formation. The grse nravels range frsm

oasal cobole and noulder gravels, vt vidently ore sturr

f Ioud nesosi ts c-aracteri zed j! a ur 10 ili content,

sozard t-rojgn 'nr gray 1I. sooing se ;ravels are A

<cino 1- ;r t ;i el tai a, for " ai c e Iurt; rav2 S avioentl

ed.

tes

y-

can

Ct

(i

er

s

on

te

y

ec
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C.

DIFFEREWTIATICN O THE PASCC CRAVELS
FRRtiTICK SEDI MEK TS

:NO 7 - RI:SCLJ

Some of the. earliest adrk on d1

formations beneath the Hanfor d Reserv

in 1957. He used samples obtained fr

and determined some of their chemical

From those studies, the resoective se

characterized and identified.

Of special significance are thlE

on samoles from welI 399-1-2, be tween

trenches and the 700 area. amorg the

ere the partic!e size distrioutiun,

moisture content, the CaCr content,

:aoaci ty. Those tests are oarticulat-!

ffer en

vati on

tiating

%as oy

>m ear I ier

and ph

edi men to

resul ts

the or

r es u nI S

tne r) L

ys

li

the t; 0

:cHenry(2)

dril led wel Is,

ical pro0cr t iI.

ere better

he obtained

ocess water

oer tormed

the 1 -atmosoncre

the cation exchange

relevcn:: o as te

movement studies, ant are

dipping south to southeast. They were deocs Ited in standing

water, probably the result of backfluoding of the Pasco

Basin by floods or flood surges down the Snak2e River.

Silts and fine sands (the Touchet 2eds) that else-

where cap the gravels are here absen t. They orozably ere

eroded by a later flood whose graded deposits now extend

to the grourd surface. Those later grad d gravels

probably were caoped by del taic foreset-eddcd gravels and

the Touchet Beds, tbat were later eroded by a meltwater-

swol Ien Columbia River.

I a t er 1 3 -,c - -- J.

A



Newcomb, Strand and Frank in 1)72(3) recogqrized that:

the distinction (especially in drill cuttings)
between the Ringol d Formation and the glacio-
fluviatile and fluviatile sediments is vital to
the success of many ground-;;ater devaloprents
and ; aste-disoosal works..."

They felt at

cal led "glaci

largely the d

Subsequent re

mel twaters al

scouring and

resul t of num

Many of the f

process rathe

runoff. Recog

standing

the time that the Pasco Gravels, ;which they

ofluviatile and fluviatiIe deposits" ;,ere

eposits of glacial mel twaters and out.,ash.

search has shown clearly tnat al though glac

one were repeatedly involved, much of the

subsequent deposition of sediments was the

erous, unprecedented catas trocnic fIcodi.

eatures formed as a resul t of that latter

r than by normal though very large amounts

n i ti con of that resul ts in

of the deoosits, and their

a

ial

of

o'stcr under-

irmoact on ground water

flow and waste behavior.

Table 1 lists the differences

Gravels and the Ringold Formation s

Newcomb, Strand and Frank . That

the oroperties herein recognized as

the two forma tions.

ne tween t

edi ments,

table is

dis-tingu

he Pasco

as cited by

followed oy

isning between

0)

C)



-9-

Tabl e I

Ch..ractSrbStl Ringold Formaton

Litholotcy:
Rock typ,......Upper Colabia RIver .a-

trial. orednuina.. at.
most nxcluaiyel? below
msduanaad s e.

Grain l.s......Silt and On, sand prd.o.$.
nate: many thick and
oatinuous Silt and clay

.trt. prSent.

laduration.........Silt and cl., compact:
nave and and compartS
and contain s Lutty ca-
inentod beda: only newly
..posd at and sand vl-

swrabie to wind erosion.
Soati.-......Wd Sortd but u.itor.

sand fillk ntattcu s of
ravel; n.avel and sand

1. clean taShld.

Gra aaps..avel wall ronded: Silt
and nar sand is angular.

-- Alterauoa lad. , to 4
in. thick on basalt peb-
ble.

I C.atiodn--Caiche intpreiatlon.; co.
t25t50,a in cla".: So0e
sand beda. Contain nii
etmantad layers.

S.Scmdary.....Secondar mtpw: fossil
boa. IS patrifed.

1. The Pasco Gravels

GijcidoIu. e and
fluvi~tIl.. deposit

Nearby baaltic materials
pradoninat. In rrav1
.Wca and are relatlicy

hikh in sand alm...

Excpt for Tonchet E.,
Vav.l. and coac.. to ma-
ium sand oreorminats:

Ilttia clay prnsent.-ooly
dleontinoua aUt bad.
ant lenses.

Material maitly loons: Anro
- ralned material blow.
badly in desert .ltuatuie.

Mostly poorly sorted .erp*
In parts of the Tofthet
BEdS. Gravel partcles
mostly Salt duated:

Gr.1eI sell rounded: boul-
der blocks. aSit. and sand
are anular.

No appreciable alterzeos,

No known concretiona; no
appraciable crmentation:
oni eiaht eaLeie 5 .
mnglations.

No known *econdar ryp.
sown: no known petrided
bone.

in many sites occur in recognizaoly

graded deaosits, in which a soecific sequence of mater I a Is

-as laid down by a single flood or flood surge. Commonly

graded depos i ts

gravel, oftentimes

finer material,

them are coarse

consist of a basal

highly silty,

inc I udi ng

bou der and cobol e

ov r I a i

pebb I e and granu

to fine sand and silt.

by orogressively

le gravel. Cver

Ti- grav eis and

coarse sands are <nown as the Pasco :ravel s, the sediments

deposited

and sil t,

arens of high

deocsit2d

water veloci ty. 7 he tine sands

in slack)ater aress oath In tne oasin

:-2fnter as $1 d oondJed) an on the basin r;ins are kno;,n

ls tne %Jucnet j2ds. %icause if tneir re- .rair r J nd

2'iturE -. ,e ,f - ; d- -u seou tent

f JoQ 0.
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The total assemblage of flood deocsits Is

informally as the Hanford Formation. In contrast

Ringold Formation sediments are str2am, shallow-

floodplain deoosits laid down over a considerabl

of time.

2. The boulder and cobble gravels of the Pasco G

are extensive, with the coarsest gravels at site

high water velocities occurred but where velocit

falling rapidly. Prime examples are at the mouth

Snake River, and ;-here the Columbiu River emerge

canyon just downstream from Priest Raoids Dam on

Hanford Reservation.

Other boulder gravels occur in

channels on the Hanford Reservation

trenches. ;ater velocities decrease

encountered backfloods from surges

downstream of the oculder sites. Ri

on the other hand, exist as a swath

0 1 d,

d raoi

that e

ngol d

t hat

known

, the

lake and

e period

ravel S

s where

tes were

of the

s from Its

to the

scoured-out stream

as at Tne .00 Area

dl y ;where the floous

ntered the basin

Formation gravels,

extends through the

basin from Sent

facies changes

swath to sands,

the sides of th

3. The Pasco Gr

very poorly sor

of rally floodw

that must have

greatly in snor

in contrast, ar

usual ; oart

ks- 7'3K

inel Gap to 4al tu

from the main str

silts and clays

e main stream as

avels cobble ano

ted and het!rogen

aters and local.1

cuoyed uo the bou

t distances. Tht

e far more i for

ely 4eli ear

La Sao. They s jow gross

ean gravels along that

on the floodolain areas

cointcd out oy 3rown( 4 )

boul dr grave

eous. They or

y of -rcbabl y

Iders. The 3e

c.ii ty t

to

Is commonly are

e the decosi ts

slurry floods

diments vary

tion sediments,

sandy gravaV;,

aft:' cemented.

C>
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uoper part of at

deposits in some S

east some

ites corta

of

in

the Pasco Gravels

del taic, foreset-

bedded, w

Smith and

Strand an

Hanford R

that were

relativel

the site, w

set bedding

The

or in

that

del ta

have

be loc

depth.

very g

exoect

low d

t i me

ere v

c for

high

round

al ly

Th e

en t I y

ed to

el I-sorted Pebble gravels to coarse sands. Oretz,

Neff'tObserved many sucr deposi ts.

d Frank discuss some of them else

eservation. They evidently were depo

backflooded so that standjing water,

y clean, and at least

as present. Their s

dips down-current

irecti

depend

arying

eset b

to a

water

influe

Ringo I

di ppI

caus e

waters.

5. Great heterog

of each of the n

rates with time.

int-racteJ 4i t-

-inuolj rotir

aver cons i]ra:l

some Z

I gn i i c

at the

on oftentimes varied

ing upon the impact

the flow rate in ti

eds,because of their
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6. The Pascc Gravels were deposited by a series of huge
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(I)

suggests

the possi

evidence

that the graded gravels should oe present. Probably

bWe oresence of graded gravel

there for and against such a

DESCPIPTION OF THE PASCO GRAVELS

and

fluv

fol I

Newcomb, Strand and Frank'

makeup of the Pasco Gravels

lati le and fiLuviatile depos

oWs:

s ummar

ca1li ng

ts". The

s was not considered and

conceot ias not sought.

ize the properties

them the "glacio-

ir descriotion

logs included in Fecht: and Lil lie shoa hat are

probably graded sequences in many instances, and that may

correlate to the 300 Area sequences, but have so far not

been considered in that regard. If correlation is possible,

a chronology of the flood history of tne Pasco 3asin could

result.

The U.S. Geological Survey did not identify graded

gravels in well 10/28-10G1, only aoout a half mile southwest

of the process water trenches (see log of well, page 57)(3)

The proximity of that well to the process water trenches

"-4
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LITHOLOCIC FEATURES

Gravel predominates in most facies of the glacio-
fluviatile and fluviatle deposits. It is a rudely bedded
mixture of granule and pebble gravel with many
cobbles and some boulders.

The gravels are loose, openwork materials. Ce-
mentation is generally absent, and only locally is a
compacted, strong matrix filling present.

The gravel is made of well-rounded particles which
in general are about 50 percent basalt of the Co-
lumbia River Group and 50 percent upriver rock
types (quartzites, porphyrys, argillites, granitics,
and other igneous rocks). The proportion of basalt
to upriver exotic rock types varies from place to

place and from one facies of the deposits to another.
The scabland gravels are almost wholly basalt. The
particles are relatively fresh rock and are devoid
of weathering rinds. The granitic pebbles are sound
and strong, in contrast to the decomposition found
in many of the granitic pebbles of the Ringold For-
mation. Various amounts of seconidarv ralcium car-
bonate coat parts of the gravels above the level of
the water table. Some of the gravels contain con-
siderable silt that occurs mostly as particle coating
- indicating that the waters which deposited them
were roily and silt laden. Some of the gravels in-
dicate an influx of local material - those along the
mountain fronts include local slope wash, and those
near bedrock knobs or escarpments include trains
of angular and subangular basalt boulder blocks.

Sand. predominantly coarse, occurs locally as an
interstitial filling to the gravel, but it forms some
separate beds and len;es within the glacioduviatile
and fluviatile deposits. Rare lenses and beds of silt
occur irregularly' within the principal current-laid
deposits. Along with the finer sizes of sand, silt was
the main deposit in the quiet-water facies of the
Touchet Beds.

The sand, both that interstitial to the gravel and
that in separate beds. differs in the percentage of
the lithologic types in separate facies of the deposits.
However, in general the siliceous upriver mineral
and rock types predominate, in the common range
of 60 percent quartzose and other exotic types to
40 percent basaltic types.

The nercentages of rock anti mineral types making

up the grains in tand samples taken from the facet
of the Gable MoUntain quarry (NE Iec. 33, T. 13
N., R. 27 E.) and the concrete-rnix piant aggregate
pit sec. 4. T. 12 N.. 1. 21 E.) are givrn below.
Approximate percentages of mireral and rock types
.ere determined from bi:ocumar microscopic ex:Lflm-
inations. kThese quarries were iocated in the sandter
parts of the glacioduviatile and luviatile deposits.)

(turk anid m,nnraj tyren (percent)

Qusry Gerai .i , Etoi ye

__________ Isit Roark Qtarta spar Mic
Cable Mountain. Gra1ii 1....... o 40

Sand:
Very coarse to

meum ta ver
fln, (35)...__ 5 30 84 -

Silt and clay (a)

Cowcrre~m: ,...a.e..5. - 50 36 ..

Sand

"ev.,..

mediumn (594 1
Mediuni tn vvry

Silt and clay........

38 48 1 3

:7 70 1 4
lot So0 1oZ

The gravel particles in these quarries are mostly
well rounded, but the sand particles are more an-
gular, the coarse sand being subrounded and the
finest being angular. The sand is poorly sorted com-
pared with the sand of most of the Ringold
Formation.
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clay content, a higher CaC0 3 content anc a high

capaci ty, reflecting largely the di fference in

McHenry ran a profile on only one well in

part of the Hanford Reservation. it was well 59

the waste trenches and the 300 Area. hence it i

location for correlation to the samoies octalne
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As earlier noted, Mchenry(2) determined some of the

properties of the sediments beneatn much of the Hanford

Reservation, concentrating on those prooerties important

to a determination of the probable behavior of radio-

active wastes in ground waters.

He used the samoles earlier octained by drilling of

wells. He had tests run that showed that dril ling of the

gravels resulted in crushing of peosles, cooble and soul

down to a size ranging from about 5 to 10 mm in diameter

Relatively little crushing occurred in smaller-sized

fractions. Accordingly he sieved tie samoles, recorded t

weight of the fraction larger than 2 mr, then discarded

,s he noted, the greatest effect of the sediments was oy

finer fractions which had the largest total surface area

unit weight, and that were most imoortant in precluding

waste migration. Those are the clay minerals.

His work showed that the Ringoli d ncratiun sediment

tended to a lower gravel content, a higrer sand, silt an

Ct

ders
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s
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The fol loiing rock tyoes, in and near the 700 Area,

were identified as follows. However, the gravel comoositicn

changes from site to site depending uoon the characteristics

of the individual floods and flood surges at a site local2.

321 Quartzite
They were
3elt Suoe
nor thern
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not readi
small siz
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to have seen broken in drilling. The well logs then reflect

that observation.

of course dril led with difficulty.

Frequent discussions with the driller

on the size of the cobbles and boulder

causes of difficult drilling were evid

Following ccmpletion of the wells
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minerals present.

That the fineness of the sediments is Imoortant, as

noted by McHenry at well 399-1-2,ias observed in several

of the sampling pits. Blocks of silt, evidently saturated

and frozen when transported and deposited, contained

considerably higher levels of uranium contamination than

adjacent coarser-grained material. In addition, the con-

tamination fell off rapidly within an inch or two. Prooably

that was the result of several factors (1) the low per-

meability that orecluded effective contact between tye silt

core and the uranium-oearing solutions, and (2) the lack of

a steep enough concentration gradi ent to move the urani urm

deeper into the core of the block.

CHANGING ;ATER LEVELS IN T E _RENCES(1

dater is discharged to one trench at a

two trenches. Rates range from less than 200

or even more. Initially the water levels in
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and the first trench is allowed to drain. Th

neated.
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following description Is an explanation that appears to

satisfy the observed events and the nature of the materials

beneath the trenches.

Initially the water seeps into the ground as a

result of gravity and capt I lary forces. .her e highly

permeable sediments (clean gravels) are present, gravity

flow predominates. Elsewhere capillary forces are important,

and reach a maximum In fine-grained sediments where gravity

flow is negl igible. Generally a mix of the two processes

occurs.



column. This may require a considerable jcriud of time,

perhaps many weeks. Gravity f Iow then uccurs over a larger

and larger area until its flow equals the infilow into tne

trench.

Once gravity flow is achieved, the sater table becomes

increasingly affected, and rises as the :ater fl; to the

water table increases. A hianer water table, reflecting the

increased recharge, means a reduced gradient is developed

from the trench. Flow out of the trench is reduced. The 4ater

level in the tren:ch then rises to create a higher head and

a steeper gradi ent for water movemer t. Si mi I ar I y, as the

head is increased, capi I lary action induces water to rise

to higher levels at the tre-nch sides. Ultimately ;ater is

present in the waIls of the adjacent trencr acove the floor

of that trench. .ater flow from one trench to the other

does not occur, however,under unsaturated conditions until

the field capacity is exceeded because of the discontinuity

present at the trench wall. If adequately permeaole gravels

are oresent, saturated flow may occur. This was seen at

several sites where vegetation grows in the trench walls.

Vegetation seemed to grow most obundantly at sites

that indicated cermeable gravels extend through the berm 3r

levee.

The transmissivity of the Pasco ravels n the

?ichland - or cichland nre avera.;es bAout 4 ,C Q Co/t'
I I

L nd-3e r; :n >n c1 1 a ae --aus froml several

tZst : r I, 23 -,ls n? a7 t 3 va s jLIues -::- c;e



cited to show that flo rates of 2000 gpm All sig-

nificantly raise the water table beneath the trenches.

That rise is confirmed by measurements by Lindberg and

Sand . (see Figure 3 ). Their work shor;s a static water

level about 1.5 feet higher than what is probably normal.

The flow direction and flow rate of the ground

waters obviously are significantly affected by trench

operation.

GR0UNfl iATER FLO

Drilling, test pitting and samoling at the 300 Area

trenches disclosed no data contra-indicating the results of

earlier studies reported by Lindberg and Rond I In fact,

the results fully corrocorate those earlier fiddings, and

provide addi tional detail on the nature and imoact of tne

Pasco Gravels on ground water movemen t.

The 300 irea lies where, because of the Cilumbia

River paleochannel, permeaoilities of the Pasco Gravels are

high over a moderately large area extending from north

of the 300 area into North Richland. Ground nater flows

into the current Columbia River is concentrated in that

area.

Ground water gradi2n ts thus c::nverge on The 300 Area

from the southwest to northives t. Rrom the southes t to

;iest, waters from the losing Yakima River rear the Horn

ao'J downs trcam for a few m l Is -nov towar I the area. From

tie nor th.*s t, ..aters Frim the so'u thwes :rn tar t of the

-tnford .5sc rvatiun &nd tie north to.e ie Rattlesnake
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HilIs, and Dry Creek Vail

near the 300 Area the wat

enter the Columbia River

Area.

ey move southeastward.

ers mingle (see Figure

largely downstream of

At

3),

the

and

and

00

The natural pattern of flow of ground waters is

materially affected on by high spring rises of the

Columoia River, when reversed gradients temocrarily in-

crease bank storage. As Lindberg and Bard point out, a

significant impact now Is rare owing to Columbia River

regulation and the creation of the MDNary Cam reservoir

'(Lake Nallula)

Any waste discharged to the trencnes iill of course

move downward to the ground water table. In that oath the

waters will tend to move southward, fol lowing the direction

of dip of the del taic foreset-bedded deoosits. At the

water table the flow will tend to be radially outward

because of the low ground water mound there created (see

Figure 3 ). Flow then will be east-southeastward to and

into the Columola River.

The orecise path of flow wil

variables, however the ground wat

taminants 'ill disperse and be di

ment tnrough the highly heterogen

wel Is in a generally downgradient

cen t those contaminants. ,ells in

1-, -5,2-2,2-5 21

an.n.rj 1  n S U. ol o rA'e '

and tte res'ul in.; dil ltion. ov

I depend upon a host of

ers and contained con-

(ut 2 c . laterall y cy move-

Eoous ravels. Numerous

direction illI inter-

thit nAt-i include 3%9-I-2,

,./ertic-il sisoersion

e too f ,e

'-s-b
C ft

C-



C>

~7rN~ S\I
\

N N

r o mI\

Approximate boundariesof

scoured paleochannel
siEvLNs DRIVE I I I 'L

345,0-

'344
3424.0345. 3 .5

-- 2

9-sA L-&0IN 
s W AER

$A53-flARY * a-I WELL LOCATION

-a.---- mfl4U W-E-L--L LONCATOOIIO CA
RIVER LE EL 339.1 -*--~--- FsNs

I II I CONTOUR INTRV ALO3fl

-- _ _ _ _ _ _i_ _i i i 
I I I I I -.

FIGURE 3- 300 Area Water-Table Map, July 1, 1977
(modified from Lindberg and Bond)

C--344.0

?342. 5699-S 19-E 13-

i
rk)



-25-

Ringold Formation at a 'depth of about 50 feet can be

considered as the Ilower limit of concern in regard to

contaminants. This is because of the low permeaoi ity of

the Ringol d Formation sediments compared to that of the

Pasco Gravels, and the clay mineral content. They have,

consequently, a higher affinity for contaminants than a

comparable volume or weight of the oftentimes very clean

Pasco Gravels.

RECCMMENDATICNS

The inoicated ground water flow path from the trenches

to the

that v

interc

effect

by the

Columia River is

r tual lv auarantee

otion is even mor

of the ground wat

orocesses of disp

plume downgradient

addi t

to it

River

Ion di

s dilu

The qu

at depth,

neath som

aquifer.

dept. of

oers on s

<no'.

-Oiin ~

a

e

Th

th

ho

Jo

0f

in key jells

penetrated

s Intercepti

e certain be

er mound ben

ersion that

and vertically as

lutes the contaminant con

tion as the c6ntaminants

estion may be raised that

long the top of the Rlngo

welIs that are less than

e concern aopears groundl

e old channel (less than

uld iistribute the contam

conccr stil l e D resen t

A-I I :; i ej Coud DC

o e ceCo "y

:y :ne

he 2r,

,.se of

Cu r me t

temp eratu

by a nattern of wells

on of contaminants. That

cause of the spreading

eath the trenches, and

broaden the contaminant

well. Dispersion in

centration, even prior

enter the Columbia

contaminants are moving

Id Formation and be-

ful I y aenetrating of the

ess because of the shal la0

70 f2et) in ihIch dis-

inan to *ur i formi y.

i imi ted -rcgram of

enun. >un f i a oI y i t

if

r e

.m era ture orofiIes

cruces. Such surveys

(3-.



Km

I r

S24 A
or

y>

I V I I*~I

S 3-2

STEVENS DRIV[

Approximate boundar
scoured paleochani

16

19 18-11
* 20 69S 19-03
I ,-~2 N

---T I I -,?1Vf .4 PROCSS ATER
699-S27-EI4 - tRI 'H

16 23
e 41 SO 5I S PH R,

CGA RGE WA sHINGI1tN WAY 1711
6995ME15 a -5 e-- WILL LOCATION

4% * 1LEACHING e9-2-1 WELL tDCAIJONOUISIDI 30AREA

CLL0% A RIVER-- 20- ISOTHERM a-.--4
CONTOUR INTERVAL 1.EPC

-* _ . ._ _ 1' 1 | | 1 |

cIes
e I

of

'U

FIGURE 4 Temperature In the Unconfined Aquifer Under theC enLepmber 1 /(mod fled from Ltndberg and Bond)

I

699-S24 E 2

7:z

-xx - T 7



-27-

In past years, as noted by Lindberg and Bond") were

highly effective in distinguishing between normal ground

waters and colder river waters peretrating inland. Temp-

eratures also distinguished effluent .iatero that were warmer

than the ground iaters in late summer and cooler than the

ground waters in winter (see Lindberg and iond, Figure 4.9,

also Figure 4 of this report.

Randall E. 3ro,n
Registered Geologist
State of California

Certificate :,o. 525
State of Oregon

Certificate No. -5
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TEST HCLZ NO. I (North end of trenches)

0 - 15 feet Gravel,
Gravel
domi nan
but up
are bas
are dim
gravels
Ringold

sand and silt,
ranges from oeb
tly less than 6
to 13 inches in
alt, evidently
inan tly uoriver
in oart may ha
Formation, the

ii
d

to
0

ve
N

oorly s o t2 .
es to boul ders,
nches in diameter,
I a e ter. Buulders
cal y derived, cobb
xW tic rock tyoes. T

leen scoured from
eathering rincs or

off and the gravels redeoosited.

Silt is present as coatinqs on
rolled waters (slurry floods).
carnorate) occurs as thin coat
side cf cobbles, and probably
less thsn I" of the total samo
are uncemented, and cave into
mus t ce frequentl y driven an d
create a slurry for the suoor
for bailing of cuttings.

gravel, indicating
Cal iche (calcium
ings on the under-
is appreciably
12. The gravels
the hole. Casing
water added to
t of the hole and

The cobble and boulder gravel indicate the
probable base of a graded deaosi t.

15 - 22 feet Gravel, sand and slit. Gravel is dominan
cobbles, sand is coarse grained, silt is
than q1 of the samole. No caliche noted.
is 50j basalt, 501 quartzi te and quartzo
The drilling rate in the interval after
through the boulders in the higher inter
This is the prooable too of a remnant of
graded gravel deposit below that in the
foot interval.

t I v
I ess
Grave

se roc
pass in
val
a

0 - 15

22 - 27 feet Gravel, dominan
little sand, on
less than 5 mm

tly pebbles of basalt. Clean,
ly traces of silt. Pebbles are
in diameter.

27 - 32 feet Gravel
cooble
samole
jj'j of
of the

and sand,
in size,
sand is

the samal
total.

c ean.
gravel
coarse
e. Si t

i
g

Gravel is cebble to
s acout 655 of the
rained and is about
is only a few nercent

32 - 40 f~en San! and gravel,
s more than ncl

0.~ no in dinmT2t
i a l I rounded

r. !r 11rn n

nel sor A
of tha samol

or. Sanj :ins
ciar; t: rairn
V floas i-,

li to i- o

and clean. Sand
e, averages aout
ists F suU rounced
. :racew of mica
ie ad ellring cail-
TS? of !he LiMa

uteri a s ns lign.

*rum 1' feet jcrar tn
ce a jI taic, forese:-oe
in North Richland and sn

e -Ut
din d
tne

er i a I
jeocs
east

s appears to
it as seen
bank of the
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I es
hose
the
n
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Columbia River opposite the 700 area. There
the deltaic deposits dip suuthward to south-
eastward, indicating that the depositing currents
were from the north. In the south oart of
Richland, deltalc foreset oedding shows deposition
by nor thward to nor thwes t;;ar d- Fl I; i ng curren ts,
emanating from the Snake River.

The static water level on
about 24 feet. The extent
ground water table by per
is there not appreciable,

well completion was
of mounding of the

colation of :;aste waters
:ut may ,e measuracle.

TEST HOLE C.

0 - 19 feet

19 - 23 feet

2

Gravel, sand and silt, coor ' sorted, as in the
No. 1 hole. Gravel included numerous boulders and
totals to about 40 of the samnle Sand is 50
of the sample and silt is 10- of the samcle.
Clay and caltche were not noted but are probuoly
present as in the No. I hole, in amounts less

than aoout 1.. Basalt is dominant in all out the
silt-sized fraction, as indicated by the dark gray
to black color of the washed sample. This material
appears to be the base of a graded gravel deocsit.

Sand and gravel, clean. Sand is medium to coars
grained and is largely basalt. Gravel is granul
sized, less thsn about _ mm In diameter, and is
largely basalt. Silt is about 15 of the sample.

e-
e

Particies dhow little evidence of breakage by
drilling. The drilling rate increased as in the
No. 1 hole. This material is orooably the deltaic,
fores et-bedded deposit at the too of a graded
gravel sequence as elsewhere seen.

2 - 28 feet

22 - S feet

Gravel
and cl
sand i
large l
4ork g

Gravel
si1 t.
2 c-i i
;ravel
tynes
rocks.
de I t i

, sandy, only traces uf Sil t
ean. Gravel is largely granu
s medium- to coartje oruined
y basal t. Samo I es a:co ears to
ravel of high cereaciL Ity.

, clean and sell sort,
Gravel is fargely oeao
n diame ter. jamol -s is

Gravel i (:0 casul t
Ivul canic), u7 mar

,is gravel lno1a0 s
c foreset-;s2:ed <nve

?iel I sorted
e in size,
n size and is
oe of an opern-

. nly traces of
Ies, averaging abou t
of atn uoen-work

,0 exotic rocK
I te ;Ad q-uurtzose

o2 tue >ase if the
s.

5;
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- 40 feet. Sand, gravel and
coarse-grained ,
basalt. Gravel is
sample and is 50j
types. Silt is 5,4

silt. Sand is medium- to
is 65" of sample and is large'y
granule-sized, is 300 of the
basalt and 501 exotic rack
of the sample.

TEST HOLE NC.

0 - 10 feet

3

Gravel
d Iame t
40 of
of the

and sand. Gravel is
er and is 6C, of the
the sample. Silt is
sample easily.

less than 4 cm In
sample. Sand is
sparse, washes out

10 - 21 feet Sand, gravel and silt. Sand is
sample and is dominantly basal
dominantly pebble gravel with
boulders, aggregates to .0! of
Silt Is largely quartz grains,

60'% of the
t. Gravel is
some coboles
the sample.
ii th some f

Sand, little gravel and 
coarse grained. . few pec
rinds, indicating scourin
Formation nearby and rede
is probably the top of th
bedded deposit.

Gravel, only traces
is granule to pebble

i ttl
I es

o of
posi
a de

e silt. Sand is
show weathering
the Ringold
tion. This materiat
Itaic foreset-

of sand and silt. Gravel
sized. Clean and well sorted.

35 to 40 feet Sand, clean and well sorted. Coarse to very
coarse grained. Dominantly basalt.

feet Sand
samp
samp
samp

gravel and silt. Sand is 50' of
e, is largelY basalt. Gravel is
e, silt is 5% of the samole. The
e is about 500 tan quartz

The samole appears to
foreset-bedded deposi
bottomset bed, or the
araded sequence.

Oe fr
t and
too o

om the
probabi
f a sti

base of the
y is of a
1i deeoer

33

Ca

21 to 30 feet

30 to 35 feet

and

eldspar.

40 the
45% of
total

the



TES T HOLE NO.

0 - 5 feet Gravel
cm in
about
gravel

5 - 10 feet Sand,
sampo 1e
innatl
is lar
and 50
Calich
are pr
weathe

and sand. Gravel
diameter, Is 607 o
40% of the sample.
Is present.

grave

y
is
bas

ely
upr
and

sen t
ing

I and silt.
largely coar
al t. Gravel
cobbles and
Iver exotic
clay were n
in amoun ts

rinds were s
of roi led water deposits.

is I
f th

Cal

ess than abou
e sample. San
iche coating

t
d
on

6
Is

Sand is 55- of the
se grained and is dom-
is 40t of' the sample,
boulders, is 504 basalt
rock tyoes. Sil t is 574.
ot noted but probaily
of a cercent or so. No
een. The sample is typical

10 - 17 feet Gravel, sand and si
cobble an.J boulder
of upriver exotic r
coarse grained, is
silt is subrounded
At 17 feet the test
and boulder gravel.

It. Gravel is
gravel, mul ti:
ock :ypes. San
largely basalt
to iel I rounde
hole went out

mi
ol
d

d
C

zed pebble,
ored, largely
is medium to
Fine sand and
quartz grains
f thp cobble

17 - 22 feet

CI)
Grave,
samp I e,
types.
basalt,
-5.

sand and sil t. Grav
is 50% basalt, 50%

Sand is 40 of the s
grains are angular

el
exo
amp
to

is
ti
le
s3u

55; of the
c, upriver rock
, is largely
bangular. Silt is

22 - 35 feet Gravel,
pebble
Sand is
only. A
showed

sandy. Gravel
gravel , less t
only 10% of t
limited pebbl

the fol lowing:

I
ha
he
e

s largel
n about

sample,
count at

y
4

t
t

granule to
cm in diameter.
ilt is in traces
he 30-foot deoth

Basal t 60 %
Quar tzite 121
Gneiss 10
Volcanic rocks
(other thsn basal t)
Greenstone 4'
Cher t 4 .

The sample is tyolical of local I
forese t-eaded deons its.

&-served

- 40 feet ravel and sand. Zravel
sand iC vEry coarse-grai
and c Leatn. Gravel is §5.
:;>±s. 'jalI atunts of
largely quar tz.

ranule to
.Samp i

Ssosal: -- 1-

2ir sanus tan

pebb
s ;wel
exoti
d jil

le-sIzedi,
I sorted

Z rock
ts are
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Gravel , sand and sil t. Gravel is oebble to
cobble-dized, is largely quartsite and other exotic
rock types. Sand is coarse grained, is angular.
Fine sand is largely quartz and is subrounded.
This is probably the too ufthe lo;ser part of a
graded deposit (bottomset beds).

TEST HOLE NO.

- 5 feet Gravel and
pebbles to

sand. Gravel
boulders, up

ranges in size from
to 24 irch2s in diameter

and that are angular to suzancular
Ringold Formation sedimen ts are or
trench wal Is. They are si Its that
saturated and frozen at the time o
in order to have been transosrted
short distances. A fragmsnt of cal
5" x 3" also was noted and lies ne
clasts. Gravel is 65 of the samol
15' of the gravel. Sand is 3Ct of
basalt dominant in the coarse sand
angular to subangular grains. Fine
is 5' of the sample and is largely
rounded to subrounded. the total s
40- basalt, the remainder is upriv
types.

. Clasts of
esent in the
must have be
f the floods
intact, even
iche 10" x
ar the Ringo
e, boulders
the samoIe j
fraction as
sand and si
quartz grai

ampie is abo
er exotic ro

en

d
rea
i th

i t
ns,
J I
c k

(K
5 - 15 feet Sand and gravel

to subangular ba
grained fraction.
quartz, rounded t
in color when wet
;vashed, indicatin
caliche or ieathe

and stit. Sund is largely angular
salt in the mdeium- to coarse-
Fine sands and sil t are largely

o subrounded. Silt is gray-green

, sampl is dark gray to black when
g dominance of basalt. Lo clay,
ring rinds were noted.

15 - 18 feet Sand and gravel.
grained sand is
quartz, Gravel I
quartzose rocks
(broken in drill
they were scoure
and redeoosited

b

a
i
d
"I

Sand is 50t of sample, very coarse
asaltic, fine sand is largely
35 of samole, quartzite and

re dominant. Lumerous fragments
ng) sh .eathering rinds, hence

from the nearby ingold Formation
sntr, distancc downstream.

10 - 752 fee t Sand, gravel
San' Is large
of samnle), f
the samo I. B
to very fine
s amp I e ;i i -h 
'ebnle gravel

we oamiIe
rt +J at 21.

Oe'JdJd deoosi

and a
ty ver
ine to
asal t
grain,-
0l as

Grav
is _

fee t

trace of si t.
y coarse graine
meclum JruIned
IS dcrinan t in
d sand. Gravel
eranuIc ravel
el is tar]Bly 2
,rn in l t r.
, ahcr t ia asIl

P o r Iy sor ted.
d (acout 70
sand is 201 o f

ali but the fine
is o of the
and 200 as

sen- ork. Most
Drilling accel-
'aic foreset-

ts occur.

40 feet

0



32 - 40 feet Sand, gravel and silt, pQorly sorted. Sand
is 5G% of the sample, gravel is 451 of the
sample, with about equal parts of granule
and oebble gravel. Silt is about 51 of the
sample, was difficul t to wash from the sample.
The 40-foot samole is 50 gravel (granule gravel
is 10 , pebble gravel Is 10t) sand Is 40, and
silt is 101 of the samole. Cverall the samole is

50 basalt and 50% qua-tzi te and other exatic
rock types. Hard packed sand ;as encountered at 34
feet, est hole encountered the deltaic foreset-~
bedded deocsit.

TEST HOLE NO. 6 (South end oftrenches)

0 - 14 feet Gravel, sand and a little silt. Poorly sorted.

Gravel is 90 of the sample, is a pebble to
cobble gravel. Basalt preddminates. Sand is 10

of the samole, largely basaltic. Silt is oresent
in traces as a coating on gravel. Scme caliche
is oresent,

14 - 20 feet Gravel,.sand and traces of silt, as above.

Driflinj rate Increased significantly.

20 - 30 feet Gravel, well sorted and clean. Dominantly granule
to pebble size. This material is of the deltaic
foreset bedded deposit.

30 - 33 feet Sand, gravel and silt. Sand is in subangular
grains, sand is 45/ of the sample. Qoarse sand
is basalt-rich, fine sand is quartz-rich and
consists of better rounded grains than coarser
sand. Gravel is pebbles of ouartzite that are
well rounded, and basalt that is subangular.

33 - 37 feet

37 - 45 feet

Gravel and sand, well sorted,Cravel is granule
to peble sized, largely basalt. Sand is coarse
grained, dominantly basal t.Some petrified wood
is cresent. 4eathering rindo occur on some gravel

indicating a probaole cource in the nearby Ringold
Formation sediments.

Gravel and traces of sand. ell sorted. Gravel
is oebble sized, a maximum of asout 2 cm in
dianme:er. Sane is coarse to very coarse grained,
increases in amount from 0Q to 45 feet. Silt is
absent. A neoble count shnaej the follcwing:

Quartzite C
lasal t
Sneiss i
Volcaric rocks
other than basal t 10;

Greenstone TO
Chert, jasoer 3Y

C;;



The samples Indicate very high permeabilfties.
During pail Ing, perched water from the trench was
heard entering and flowing down the well.

Coarse sanJ flows into the well to a depth of
three feet.

The bottom ten feet of the el I was screened, for
samoling and test purposes.

This Interval probably is the lower part of the
deltaic foreset-bedded decosit.

(U

(p



APPENDIX G

Analytical Results
. Sample Numbering System
. Shallow Sediment Results
. Well Sediment Results
. Radioactivity Results
. EP Toxicity Results
. River and Process Trench

Water Results
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SAMPLE NUMBERING SYSTEM

DEEP SOILS SAMPLING

Well number:
Sample depth:

1-6 (well #1 to the north)
5, 10, 15, 20, 25, 30, 35 or 40 ft.

Bottle Designation: A - Analysis at US Testing
B - Backup storage at 325 Building

Analysis type
VOA -
ABN -
Metal -

and bottle #:
X (Bottle 1-3)
Y (Bottle 1-2)
Z (Bottle 1-3)

Example Label: 1A5X1
Well # - 1
Depth - 5 ft.
Sample - Analysis at US Testing
Analysis type and bottle # - VOA #1

SHALLOW SEDIMENTS SAMPLING

Trench: E - East; W - West

100 ft markers: 1-16

Depth: L
S
D

- Loose Sediments
- 4" below loose sediments
- 18" below loose sediments

Bottle Designation: A - Analysi
B - Backup

Analysis type and Bottle #:
VOA - X (Bottle 1-3)
ABN - Y (Bottle 1-2)
Metal - Z (Bottle 1-3)

s at US Testing
storage at 325 Building

Example: ElLAXI
East Trench
Marker at 0 ft. #1
Loose sediment sample
Analysis at US Testing
VOA Analysis, bottle #1



THIS PAGE l Ei4THONALLY
LEFT BLANK



SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

CONSTITUENT
NAME UNITS

SAMPLE
DATE

08/06/86
08/06/88
08/06/88
08/08/86
08/08/88
08/06/88
08/06/86
08/06/88
08/08/88
08/06/86
08/08/86

ElDA

8.00E-01
4.80E+01
2.82E+02
8.22E+03
1.47E+02
4.00E+00
8. 10E+01
8. 90E+01
2.85E+02
8.60E+01
1.81E+03

SAMPLE
DATE

08/06/88
08/08/88
08/08/88
08/06/88
08/06/86
08/06/86

08/08/88
08/06/88
08/08/86
08/08/88
08/06/86

COLIFRM
BERYLAM
STRONUM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SILVER
SODIUM
NICKEL
COPPER
VANADUM
ANTIONY
ALUMNUM
MANGESE
POTASUM

ARSENIC
MERCURY
MAGNES
LEADGF
TOLUENE
OPXYLE
M-XYLE
TOX
TOC
NITRATE
SULFATE
FLUORID
CHLORID
SULFIDE
AMMONIU
ACETONE

EILA

MPN
UG/G
UG/G
UG/G
UG/O
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UO/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/GUG/G
UG/G
UG/O
UG/G
UG/G
UG/G
UG/G
UG/G
UG/C
UG/G

UG/C

SAMPLE
DATE

DETECTION
LIMIT

2.20E+00
6.00E-01
3.00E+01
S.00E-01
S.OOE+00
8.00E-01
2.00E-01
1.00E+00
1.00E+00
1.00E+01
1.00E+00
1.00E+00
5.00E-01
1.00E+01
1.50E+01
S.00E-01
1.00E+01
R. go+ o
6.66E-al
1.00E-01
6.00E+00

.00E-01
1.00E-02
1.00E-02
1.00E-02
1.OOE+00
1.00E+01
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+01

.00E-01
0.00E+00

SAMPLE
ElSA DATE

3.00E+00
1.43E+02
8. 96E+02
1.42E+04
4.80E+02
1.70E+01
2. 98E+02
2.45E+02
7.98E+02
4.28E+02
8.47E+03
2.07E+02
8.40E+01
1.38E+04
5.86E+02
7.89E+02

8.94E+01
3.43E+03
2.30E+02

08/04/88
08/04/88
08/04/88
08/04/88
08/04/88
08/04/88
08/04/88
08/04/88
08/04/86
08/04/88
08/04/88

08/04/88
08/04/88
08/04/88
O1014/8 IA

08/04/88
08/04/88
08/04/88

1.80E+01
4.00E+00
1 .44E+02
8.84E+02
1.02E+04
3.72E+02

1 .75E.02
1 .70E+02
1.01E+03
3.54E+02
7.32E+03

1 .22E02
1.33E+04
3.84E+02
8.SbE+02

1.02E+01
6.84E+01
3.41E+03
1.34E+02
2.00E-02
3.00E-02
2.00E-02
2.40E+00
6.13E+02
6.89E+00
6.83E+01
3.18E+00
2.62E+01
7.88E+01
1.40E+01
1.70E-01

E2DA

4.30E+01
1.99E+02
7.75E+03
1.38E+02
9.00E+00
3.20E+01
8.00E+00
3.43E+02
8.20E+01
8.51E+02
3.80E+01

6.48E*03
4.93E+02
5.25E+02
9. 2+F.04

8.98E+00
4.71E+03
8.56E+01

2.30E+00
1. 18E+02

08/06/88 3.10E+01 08/08/88
08/06/88 5.92E+03 08/08/88
08/08/88 2.20E+02 08/08/88
08/06/88 5.89E+02 08/08/88

A/AA 1.A02 A/JR
-0/8 .74E+03 cwn0a/I8s

08/06/88
08/08/88 2.07E+01 08/06/88
08/08/88 2.94E+03 08/08/88
08/08/88 8.02E+01 08/08/88

08/08/86
08/08/88
08/08/88

08/08/86 6.20E+00 08/08/88
08/08/88 2.41E+02 06/08/86

08/08/88
08/06/88
08/08/86
08/08/88
08/08/88
08/06/88
08/08/86

08/08/88 1.72E+01 08/04/88
08/08/88 4.79E+02 08/04/88

08/08/88
08/06/88
08/08/88
08/08/88
08/08/88
08/08/88
08/08/88
08/08/88
08/08/88
08/08/88
08/08/88
08/08/88
08/08/88
08/08/88
08/08/88
08/06/88
an JAR JR

08/08/88
08/08/88
08/08/88
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SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

CONSTITUENT
NAME UNITS

SAMPLE
DATE

COLIFRM
BERYLAM
STRONUM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SILVER
SODIUM
NICKEL
COPPER
VANADUM
ANTIONY
ALUMNUM
MANGESE
POTASUM
IRON
ARSENIC
MERCURY
MAGNES
LEADOF
PERCENE
BENZBFL
CHRYSEN
BENZOPY
TOx
TOC
NITRATE
SULFATE
FLUORID
CHLORID
SULFIDE
AMMONIU

E2LA

MPN
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/O
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G

G cl
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/O
UG/G
UG/G
UG/G
UG/G
UG/C
UG/G

SAMPLE
DATE

DETECTION
LIMIT

2.20E+00
5.00E-01
3.00E+01
5.00E-01
5.00E+00
6.00E-01
2.00E-01
1.00E+00
1.00E+00
1.OOE+01
1.00E+00
1.00E+00
6.00E-01
1.00E+01
1.50E+01
6.00E-01
1.00E+01

S. OOE-01
1.00E-01
6.00E.00
6.00E-01
1.00E-02
1.00E+00
1.OOE.00
1.00E+00
1.00E+00
1.00E+01
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+01
6.00E-01

08/04/88 1.20E+01 08/04/88
08/04/88 5.27E+02 08/04/88

08/04/86
08/04/88
08/04/86
08/04/86

E2SA

08/04/88

08/04/88
08/04/86
08/04/88
08/04/88
08/04/88
08/04/88
08/04/88
08/04/88
08/04/88
08/04/86
08/04/88

08/04/88
08/04/88
08/04/88
en 1A/ R
08/04/88
08/04/88
08/04/88
08/04/88
08/04/88

08/04/86 5.20E-01

SAMPLE
DATE

3.00E+00
8.50E+01
1.27E+02
7.03E+03
1.62E+02

5.61E+02
1.25E+02
4.89E+02
3.77E+02
2.26E+03

1.28E+02
5.93E+03
1.32E+02
2.75E+02
1 Q2F.A4

3.67E+01
1.86E+03
2.01E+02

1.60E+01

3.50E+01
1.44E+02
6.98E03
1 .18E+02
8.00E+00
2.80E+01
9.00E+00
3. 06E+02
6.50E+01
5.68E+02
3.30E+01

6.70E+03
6.90E+02
6.14E+02
9 _94F.4

3.962E+00
6 .92E.00
4.53E+03
2.86E+01
1.00E-02

2.00E+00
9.78E+01
I .40E+00
1.83E+00
1.02E+00
1.13E+01

08/04/88
08/04/88
08/04/86
08/04/88
08/04/86

08/04/88
08/04/88
08/04/88
08/04/88
08/04/88

08/04/88
08/04/86
08/04/88
08/04/88
0510 IRA

08/04/88
08/04/88
08/04/86

08/04/88
08/04/88
08/04/88
08/04/88
08/04/88
08/04/88
08/04/ 88
08/04/88
08/04/86
08/04/88
08/04/88
08/04/88
08/04/86
08/04/ 88
08/04/88
08/04/88
08/04/88
08/0 /8n
08/04/86
08/04/88
08/04/88
08/04/88
08/04/88
08/04/88
08/04/88
08/04/88
08/04/88
08/04/88

08/04/88
08/04/88
08/04/88
08/04/88
08/04/a6

ESLA

2.20E+00
2.00E+00
9.90E+01
1 .87E+02
7.94E+03
1.88E+02
9.00E+00
1.58E+02
8.80E+01
7.24E+02
2. 08E+02
2.87E.03
1.98E+02
1. 17E+02
7.05E+03
1.56E+02
4.42E+02
1!.@!E.04
2 .762*00
2.19E+01
3.01E+03
4.86E+02
1.00E-02
1.40E+01
1.20E+01
2. 60E+01
2.86E+01
4.65E.02

4.33E+00
1.48E+00
2.07E+01
3.10E+01
2.09E+01

SAMPLE
DATE

08/04/88
08/04/88
08/04/86
08/04/ 88
08/04/88
08/04/ 88
08/04/86
08/04/88
08/04/88
08/04/88

08/04/88
08/04/88
08/04/88
g J/0 4S-

08/04/86
08/04/86
08/04/88

08/04/88
08/04/88
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E3SA

9.BOE+01
5.99E+03
9.80E+01
9.00E+00
3.60E+01
2.00E+00
3. 58E+02
4.70E+01
4.29E+02
4.20E+01

6.94E+03
2.39E+02
6.00E+02
2. 792.04

1.87E+00
6.80E+03
1. 92E+01

1.80E+00
9.85E+01



SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

CONSTITUENT
NAME UNITS

DETECTION
LIMIT

2.20E+00
6.00E-01
3.00E+01
6.00E-01
6.00E+00
8.00E-012 .OOE-012.00E-01
1.00E+00
1.00E+00
1.00E+01
1.00E+00
1.00E+00
6.00E-01
1.60E+01

. 00E-01
1.00E.01
6.00E+00

1.00E-01
6.00E+00
6.00E-01
1.00E+00
1.00E+01
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
5.00E-01

SAMPLE
DATE E4SA

SAMPLE
DATE ESSA

08/04/88 1.60E+01

08/04/86
08/04/86
08/04/86
08/04/86
08/04/86

08/04/ 88
08/04/88
08/04/88
08/04/86
08/04/88
08/04/86
08/04/88
08/04/88

08/04/86
08/04/86
08/04/88

08/04/86

7.30E.01
4.19E+03
7.00E+01
1.10E+01
3.30E+01

3.09E+02
3.30E+01
3.86E+02
5.90E+01
4.47E+03
2.43E+02
3.93E+02
2.88E+04

2.27E.00
4.81E+03
1.48E+01

8.39E+01

COLIFRM
BERYLAM
STRONUM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SILVER
SODIUM
NICKEL
COPPER
VANADUM
ALUMNUM
MANGESE
POTASUM
IRON
ARSENIC
MERCURY
MAGNES
LEADGF
TOX
TOC
CYANIDE
NITRATE
SULFATE
FLUORID
CHLORID
AMMONIU

MPN
UG/G
UG/G
UO/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/ 1
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G

SAMPLE
DATE

07/30/86
07/30/86
07/30/86
07/30/86
07/30/86
07/30/86
07/30/88
07/30/86
07/30/86
07/30/88
07/30/88
07/30/86
07/30/88
07/30/88
07/30/88
07/30/88

07/30/88
07/30/86
07/30/86
07/30/86
07/30/86

EBSA

1.00E+00
3.70E+01
2.39E+02
4 .97E+03
1. 78E.02
1.30E+01
2. 26E+02
1.07E+02
2.89E+02
2.32E+02
1. 99E+03
1.10E+02
1.09E+04
3.03E+02
9. 11E+02
3.37E+04

6.23E+00
5.03E+03
1.36E+02

. 20E+00
8.48E+01

SAMPLE
DATE

07/30/88
07/30/88
07/30/86
07/30/88
07/30/86
07/30/86
07/30/86
07/30/86
07/30/86
07/30/88
07/30/88
07/30/ 88
07/30/86
07/30/86
07/30/86
07/30/88
07/30/88
07/30/88
07/30/88
07/30/88
07/30/88
07/30/ 88
07/30/86
07/30/86

07/30/88
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E7DA

1.39E+02
4.42E+03
1. 10E+02
1.00E+01
8.70E+01
2.20E+01
2.04E+02
9.60E+01
8.07E+02
4 .70E+01
7.88E+03
3.11E+02
8.99E+02
2.87E+04
I. qE+0a
1.17E+00
4.97E+03
2.92E+01
1 .78E+01
1 .62E+02
1.30E+00
1.85E+01
6.81E+00
1.03E+00

6.20E-01

.4 .3&I '

08/04/88
08/04/86
08/04/88
08/04/86
08/04/86

08/04/86
08/04/ 88
08/04/86
08/04/86
08/04/86
08/04/88
08/04/ 88
08/04/88
08/04/86

08/04/88
08/04/86
08/04/86
08/04/86

08/04/88
08/04/88
08/04/88
08/04/86

8.30E+01
6.90E.03
9. 10E+01
1.00E+01
3.70E+01

2.77E+02
3.30E+01
3.82E+02
4.30E+01
4.82E+03
2.78E+02
3.98E+02
2.7§E+04

2.73E+00
4.66E+03
1.83E+01
1.00E+00
8.89E+01

2.87E+00
3.65E+00
1.07E+00
7.74E+00

1 1



SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

CONSTITUENT
NAME UNITS

UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G

DETECTION
LIMIT

5.00E-01
3.00E01
5.00E-01
5.00E.00
8.00E-01
2.00E-01
1.00E.00
1.00E+00
1.00E+01
1.00E+00
1.00E+00
5.00E-01
1.OOE+01
1.50E+01
5.00E-01
1.00E+01
5.00E+00
1.00E-01
b.OEL00
5.00E-01
1.00E+00
1.00E+01

BERYLAM
STRONUM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SILVER
SODIUM
NICKEL
COPPER
VANADUM
ANTIONY
ALUMNUM
MANGESE
POTASUM
IRON
MERCURY

LEADGF
TOX
TOC

PAGE: 4

SAMPLE
DATE

07/30/88
07/30/88
07/30/88
07/30/86
07/30/88
07/30/88
07/30/88
07/30/88
07/30/88
07/30/88
07/30/88

07/30/88
07/30/88
07/30/88
07/30/88
07/30/88
07/30/88
07/30/6
07/30/88
07/30/86
07/30/88

E7LA

4.OOE+00
8.50E.01
2.85E+02
6.08E+03
2.75E+02
6.00E+00
4.33E+02
1.70E+01
3.17E+02
3.29E+02
3.04E+03

4 .70E+01
1.14E+04
2.60E.02
9.10E+02
3.62E.04
8.22E+00
d.89E+o3
3.48E+02
2.74E+01
2.95E+02

SAMPLE
DATE

07/30/88
07/30/88
07/30/88
07/30/88
07/30/86
07/30/88
07/30/88
07/30/88
07/30/88
07/30/88

07/30/86
07/30/88
07/30/88
07/30/88
07/30/88
07/30/88
07/30/88
07/30/88
07/30/88

E7SA

1.11E+02
4.43E+03
8.20E+01
9.00E+00
3.90E*01
9.OOE+00
2.00E02
4.90E+01
8.08E+02
4.40E+01

4.67E+03
2.33E+02
6. 63E+02
1.95E.04
5.70E-01
3.47E+03
1. 83E+01
8.40E+00
9.18E+01

SAMPLE
DATE

07/30/88
07/30/88
07/30/88
07/30/88
07/30/88
07/30/88
07/30/88
07/30/88
07/30/88
07/30/88

07/30/88
07/30/88
07/30/88
07/30/88
07/30/88
07/30/88
07/30/88
07/30/88
07/30/88

E8DA

9.30E+01
4. 88E+03
8. 90E+01
1.10E+01
4.80E+01
7.00E+00
2.79E+02
4.90E+01
6.36E+02
8.40E+01

8.24E+03
2.70E+02
5.58E+02
2.79E+04
8.80E-01
4.45E+03
1.50E+01
S. 80E+00
9.87E+01

SAMPLE
DATE

07/30/88
07/30/88
07/30/88
07/30/88
07/30/88
07/30/88
07/30/88
07/30/88
07/30/88
07/30/88

07/30/88
07/30/88
07/30/88
07/30/88
07/30/88
07/30/88
07/30/88
07/30/88
07/30/88

ESSA

8.40E+01
4.18E+03
B.80E+01
1.00E+01
2.70E+01
2. 00E+00
2.28E+02
3.90E+01
5.80E+02
5. 50E+01

5.74E+03
2.91E+02
6.81E+02
2.81E+04
2.90E-01
4.83E+03
8.88E+00
4.50E+00
1.06E+02



SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

CONSTITUENT DETECTION SAMPLE SAMPLE SAMPLE SAMPLE
NAME UNITS LIMIT DATE E9DA DATE ESSA DATE EIODA DATE E10SA

- - - - - - - -- -- - - - - - - - - - - - - - -- -- - - - -- - - - - - -- - -- - ---- -

STRONUM UG/G 3.00E+01 07/23/88 3.50E+01
ZINC UG/G 5.00E-01 07/23/86 1.04E+02 07/23/88 8.80E+01 07/23/88 1.10E+02 07/23/88 1.05E+02
CALCIUM UG/G 5.00E+00 07/23/88 4.54E+03 07/23/88 4.88E*03 07/23/88 4.47E+03 07/23/98 5.80E+03
BARIUM UG/G 6.OOE-01 07/23/88 8.20E+01 07/23/88 9.00E+01 07/23/88 9.00E+00 07/23/88 1.06E+02
CADMIUM UG/G 2.OOE-01 07/23/88 1.00E+01 07/23/88 1.10E+01 07/23/88 1.00E+01 07/23/88 1.10E+01
CHROMUM UG/G 1.OOE+00 07/23/86 3.80E+01 07/23/88 2.50E&01 07/23/86 3.10E+01 07/23/88 2.00E+01
SILVER UG/G 1.00E+00 07/23/88 1.00E+01 07/23/88 6.00E+00 07/23/88 7.00E+00
SODIUM UG/G 1.00E+01 07/23/88 2.48E+02 07/23/88 2.32E+02 07/23/88 2.21E+02 07/23/88 2.29E+02
NICKEL UG/G 1.00E+00 07/23/88 4.90E+01 07/23/88 3.30E+01 07/23/88 4.90E+01 07/23/88 3.90E+01
COPPER UG/G 1.00E+00 07/23/88 5.82E+02 07/23/86 6.63E+02 07/23/88 4.43E+02 07/23/88 3.22E+02
VANADUM UG/G 5.00E-01 07/23/88 4.70E+01 07/23/88 4.80E+01 07/23/88 4.80E+01 07/23/88 5.80E+01
ALUMUM UG/G 1.50E+01 07/23/88 6.25E+03 07/23/86 5.67E+03 07/23/88 8.11E+03 07/23/88 9.74E+03
MANGESE UG/G 6.00E-01 07/23/88 2.88E+02 07/23/88 2.83E+02 07/23/86 2.67E+02 07/23/86 2.72E+02
POTASUM UG/G 1.00E+01 07/23/88 5.76E+02 07/23/88 5.20E+02 07/23/88 6.83E+02 07/23/88 1.04E+03
IRON UG/G 6.00E+00 07/23/86 2.46E+04 07/23/88 2.59E+04 07/23/88 2.44E+04 07/23/88 2.85E+04
ARSENIC UG/G 5.00E-01 07/23/88 5.57E+00
MERCURY UG/G 1.00E-01 07/23/88 5.80E-01 07/23/88 2.70E-01 07/23/88 6.30E-01 07/23/88 2.60E-01
THALIUM UG/O 1.00E+00 07/23/88 1.38E+oe
MAGNES UG/G 5.00E+00 07/23/88 4.59E+03 07/23/88 4.82E+03 07/23/86 4.89E+03 07/23/88 5.49E+03
LEADGF UG/G 5.00E-01 07/23/88 1.11E+01 07/23/88 1.04E+01 07/23/88 1.18E+01 07/23/88 8.23E+00
METHYCH UG/G 1.00E-02 07/23/86 3.00E-02
BUTBENP UG/G 1.00E+00 07/23/88 3.30E*00
TOX UG/G 1.00E+00 07/23/88 1.18E+01 07/23/88 4.00E+00 07/23/88 5.10E+00 07/23/88 2.20E+00
TCC UG/G 1.00E+01 07/23/88 1.02E+02 07/23/88 9.90E+01 07/23/88 9.0E+01 07/23/88 8.47E+01
NITRATE UG/G 1.00E+00 07/23/88 8.94E*00
SULFATE UG/G 1.00E+00 07/23/88 4.77E+00
FLUORID UG/G 1.00E+00 07/23/88 1.40E+00
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SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

CONS1ITUENT
NAME UNITS

UG/G
UG/O
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/a
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G

DETECTION
LIMIT

5.00E-01
6.00E+00
0.00E-01
2.00E-01
1.00E*00
1.00E+00
1.00E+01
1.00E+00
1.00E+00
5.00E-01
1.SOE+01
5.00E-01
1.00E+01
S.00E+00
1.00E-01
5.00E+00
5.00E-01
1 AOF.0O
1.00E+01

SAMPLE
DATE

07/23/88
07/23/88
07/23/88
07/23/88
07/23/88

07/23/88
07/23/88
07/23/88
07/23/88
07/23/88
07/23/88
07/23/88
07/23/88
07/23/88
07/23/88
07/23/88
C719!/PA
07/23/88

E11DA

9.70E+01
4.75E+03
8.20E+01
1.10E+01
1.40E+01

2.24E+02
2.70E+01
1.74E+02
4.00E+01
5.35E+03
3. 18E+02
4. 74E.02
2.37E+04
2.30E-01
4.80E+03
6 . 87E+00

5. 57E01

SAMPLE
DATE

07/23/88
07/23/88
07/23/88
07/23/88
07/23/88
07/23/88
07/23/88
07/23/86
07/23/88
07/23/88
07/23/88
07/23/88
07/23/88
07/23/88
07/23/88
07/23/88
07/23/88
07/23/88

ElISA

1.56E+02
4.77E+03
9.50E+01
1.20E+01
3.50E+01
1.80E*01
2.29E+02
6.70E+01
6.79E.02
6.10E+01
7.20E+03
3.08E+02
8.72E+02
2.74E.03
7.70E-01
4 .89E+03
1.31E+01

1.32E+02

SAMPLE
DATE

07/23/86
07/23/88
07/23/88
07/23/88
07/23/88

07/23/88
07/23/88
07/23/88
07/23/88
07/23/88
07/23/88
07/23/88
07/23/88
07/23/88
07/23/88
07/23/88
07/23/88
07 /2 3/88

E12DA

7.90E+01
5.32E+03
9.10E+01
1.10E+01
1.30E+01

2.87E+02
2.80E+01
1 .58E+02
4. 90E+01
5.60E+03
3.38E+02
5.35E+02
2.80E+04
2.80E-01
4.87E+03
.59E+00

5.78E+01

SAMPLE
DATE

07/23/88
07/23/88
07/23/88
07/23/88
07/23/88
07/23/88
07/23/88
07/23/88
07/23/88
07/23/88
07/23/88
07/23/88
07/23/88
07/23/88
07/23/88
07/23/88
07/23/88
07/23/88
07/23/88
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E12SA

1.08E+02
4.97E+03
9.10E+01
1.10E+01
2.70E+01
7.00E+00
2.37E+02
4.10E*01
3.84E+02
5.00E+01
8.98E+03
3. 06E+02
8.79E+02
2.58E+04
4.40E-01
5.08E+03
1.05E+01
1 .88E+01
1.21E+02

ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SILVER
SODIUM
NICKEL
COPPER
VANADUM
ALUMNUM
MANGESE
POTASUM
IRON
MERCURY
MAGNES
LEADGF
TOX
TOC



SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

CONSTITUENT
NAME UNITS

DETECTION
LIMIT

2.20E+00
5.00E-01
3.00E+01
6.00E-01
6.00E+00
8.00E-01
2.00E-01
1.OOE+00
1.00E.00
1.00E+01
1.00E+00
1.00E00
5.00E-01
1.60E+01
6 .00E-01
1 .OOE.011.00E+01
6.00E+00

1.00E-01
5.00E+00
.00E-01

1.00E+00
I.00E+01
1.00*E00
1.00E+00
1.00E+00
1.00E+00

SAMPLE
DATE

07/21/88
07/21/88
07/21/88
07/21/88
07/21/88

07/21/88
07/21/88
07/21/88
07/21/86
07/21/88
07/21/88
07/21/88
07/21/88

07/21/86
07/21/86
07/21/88
07/21/88
07/21/88

07/21/88 1.80E+01

SAMPLE
DATE E13SA

COLIFRM
BERYLAM
STRONUM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SILVER
SODIUM
NICKEL
COPPER
VANADUM
ALUMNUM
MANGESE
POTASUM
IRON
ARSFNTC
MERCURY
MAGNES
LEADGF
TOX
TOC
NITRATE
SULFATE
FLUORID
CHLORID

SAMPLE
DATE

MPN
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G

UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G

E13DA

7.00E+01
6.26E+03
8.40E+01
1.00E+01
9.00E+00

2.74E+02
1.70E+01
1. 13E+02
5.20E+01
6.58E+03
3.16E.02
5.24E+02
2.67E+04

3.00E-01
4.90E+03
8.00E+00
1.06E+01
1.07E+02

E14DA
SAMPLE

DATE

07/21/88
07/21/88
07/21/88
07/21/88
07/21/88
07/21/88
07/21/86
07/21/88
07/21/88
07/21/88
07/21/88
07/21/88
07/21/86
07/21/88
07/21/88
07/21/88

07/21/88
07/21/86
07/21/88
07/21/88
07/21/88

E13LA

9.00E-01
3.30E+01
2.68E+02
4.10E+03
1.46E+02
8.00E+00
1 .64E+02
7.80E.01
1. 82E+02
I .76E+02
1.71E+03
4 .50E.01
7.91E+03
1.82E+02
7.65E*02
2. IlE+04

2.80E+00
4.08E.03
1. 92E+01
1.54E+01
4.47E+02

07/21/88
07/21/88
07/21/88
07/21/88
07/21/88

07/21/88
07/21/88
07/21/88
07/21/88
07/21/88
07/21/88
07/21/88
07/21/88

07/21/88
07/21/88
07/21/88
07/21/88
07/21/88

8.00E+01
4 . 96E+03
8.70E+01
1.00E+01
9.00E+00

2.95E+02
2.00E+01
1.39E02
6.00E+01
5.84E+03
3.78E+02
6.37E+02
2.61E+04

3.00E-01
4.68E+03
3.60E+00
8.20E+00
1.07E+02

07/21/88
07/21/86
07/21/88
07/21/88
07/21/88

07/21/88
07/21/88
07/21/88
07/21/88
07/21/88
07/21/88
07/21/88
07/21/88a. mi I..
07/21/88
07/21/88
07/21/88
07/21/88
07/21/88
07/21/88
07/21/88
07/21/88
07/21/88

7.90E+01
4.83E+03
8.80E+01
9.00E+00
1.30E+01

2.80E+02
2.50E+01
I .71E+02
4.80E+01
8.14E+03
3.28E+02
8.04E+02
2.34E+04

3. 00-01
4.88E+03
6.70E+00
8.60E+00
1.80E+02
1.49E+01
3.41E+00
1.00E+00
1. 78E+00
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SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

CONSTITUENT
NAME UNITS

UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/O
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
uG/G
UG/G
UG/G

DETECTION
LIMIT

5.00E-01
3.00E+01
5.00E-01
6.00E+00
8.00E-01
2.00E-01
1.00E+00
1.00E+00
1.00E+01
1.00E+00
1.00E+00
5.00E-01
1.50E+01
S.00E-01
1.00E.01
6.00E+00
1.OOE-01
6.00E+00

.00E-0i
1.00E+00
1.00E+01

BERYLAM
STRONUM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SILVER
SODIUM
NICKEL
COPPER
VANADUM
ALUMNUM
MANGESE
POTASUM
IRON
MERCURY
MAGNES
LEA'GF
TOX

C 0c

PAGE: 8
SAMPLE

DATE

07/21/88
07/21/88
07/21/88
07/21/88
07/21/88

07/21/88
07/21/88
07/21/88
07/21/86
07/21/88
07/21/88
07/21/86
07/21/88
07/21/88
07/21/88
07/21/86
07/21/88
07/21/ 88

E14SA

8.90E+01
4. 23E+03
8.80E+01
9.00E+00
1.20E+01

2.17E+02
2.70E+01
2. 14E+02
4.30E+01
8.10E+03
3.76E+02
8.31E+02
2.26E+04
4.00E-01
4.49E+03
6.80E00
1. 28E+01
1.SSE+02

SAMPLE
DATE

07/21/88
07/21/88
07/21/ 88
07/21/88
07/21/ 88
07/21/88
07/21/88
07/21/86
07/21/ 88
07/21/86
07/21/88
07/21/88
07/21/86
07/21/88
07/21/88
07/21/88
07/21/88
07/21/88
07/21/88

ElSDA

1.09E+02
4.90E+03
9.80E+01
1.00E+01
1.80E+01
4.OOE+00
2.64E+02
3.80E+01
2.81E+02
4.40E+01
8.68E+03
3.16E+02
8. 63E+02
2.45E+04
8.00E-01
5.02E+03
1.04E+01
5.20E+00
1.89E+02

SAMPLE
DATE

07/21/88
07/21/88
07/21/88
07/21/88
07/21/88
07/21/86
07/21/88
07/21/88
07/21/88
07/21/88
07/21/88
07/21/88
07/21/88
07/21/88
07/21/88
07/21/88
07/21/88
07/21/88
07/21/88

E1SSA

1.73E*02
6.32E+03
1.07E+02
1.10E+01
3.30E+01
1.30E+01
2.82E+02
8.80E+01
5.01E+02
5.20E+01
8.57E+03
3.18E+02
7.75E+02
2.79E+04
1.30E+00
5.80E+03
9. 10E+00
7.00E+00
2.19E+02

SAMPLE
DATE

08/08/88
08/08/88
08/08/88
08/08/88
08/08/88
08/06/88
08/06/88
08/08/88
08/08/88
08/08/88
08/08/88
08/06/88
08/08/88
08/08/88
08/08/88
08/08/88
08/08/86
08/08/88
08/08/88
08/08/88
08/08/88

E28LA

1.50E+00
1.01E+02
1.18E+03
8.82E+03
4.91E+02
2.80E+01
4.81E+02
4.05E+02
3.56E+02
3.71E+02
8.55E+03
8.20E+01
1.35E+04
1.21E+02
8.99E+02
2.47E+04
1.80E+01
2.96E+03
1.00E02
2.00E+00
7.31E+02



SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

CONSTITUENT
NAME UNITS

COLIFRM
STRONUM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SILVER
SODIUM
NICKEL
COPPER
VANAGUM
ALUMNUM
MANGESE
POTASUM
IRON
ARSENIC
MERCURY
THALIUM
MAGNES
LEADGF
METHYCH
TOX
TOC
NITRATE
SULFATE
FLUORID
CHLORID
SULFIDE
AMMONIU
ACETONE
UNKNOWN
MOLSUL,

MPN
UG/G
UG/G
UG/G
UG/G
UG/C
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
U I/e

DETECTION
LIMIT

2.20E.00
3.OOE+01
5.00E-01
6.00E.00
8.00E-01
2.00E-Ol
1.00E+00
1.OOE+00
1.00E+01
1.00E+00
1.00E+00
5.00E-01
1.60E+01
6.00E-01
1.00E+01
6.00E+00
6.00E-01
1.00E-01
1.00E+00
5.00E+00
6.00E-01
1.00E-02
1.SOE+00
1.OOE+01
1.00E+00
1. SE+00
1.00E+00
1.00E+00
1.00E+01
5.OOE-01
0. OE+00
0. OE00

SAMPLE
DATE

08/06/88
08/08/88
08/08/88
08/08/88
08/06/88
08/08/88
08/08/88
08/06/88
08/08/88
08/08/88
08/08/88
08/08/88
08/08/88
08/08/88
08/08/88
08/08/88
08/08/88
08/08/88
08/08/88
08/08/88
08/08/88

08/08/88

08/08/86
08/08/88
08/06/88

E1SA

1.80E+01
3.00E+01
2.82E+02
6.68E+03
1. 35E+02
1.30E+01
7.80E+01
6.80E+01
2.89E+02
7.40E+01
1. 19E+03
4.80E+01
7.13E+03
2.13E+02
5.88E+02
2.63E.03
4.32E+00
3.98E+01
1.00E+00
4.69E+03
2.98E+01

1.98E+02

1.77E+01
1.19E+00
3. 66E+00

08/06/88 2.10E+00

.10

SAMPLE
DATE

08/18/88
08/16/86
08/16/88
08/18/88
08/18/88
08/16/86

08/18/88
06/16/86
06/18/88
08/18/88

08/16/88
06/18/88
08/18/88
08/18/88

08/18/86

08/18/88
08/18/86
08/16/88

WiDA

4.10E+01
1. 17E+02
8.44E+03
1.04E+02
8.00E+00
1.60E+01

3. 61E+02
3.40E+01
3.99E+02
2.80E+01

7.88E+03
3. 19E+02
8.26E+02
2.60E+04

1.19E+00

2.22E+00
2.00E+00
8.88E+01

SAMPLE
DATE

08/18/88
06/18/88
08/18/88
08/18/88
08/18/88
08/18/88
08/18/88

08/18/88
08/18/88
08/18/88
08/18/88
06/16/88

08/18/88
08/18/88
08/16/88
08/16/88
06/18/88
08/18/88
08/18/88

08/18/88
08/18/88
08/18/88
08/18/88
08/18/88
08/18/ 88
08/18/88
08/18/ 86
06/16/868
08/18/88

SAMPLE
DATE

08/18/88
08/16/88
8/18/88
08/18/86
08/18/ 88

08/18/88
08/18/88
08/18/88
08/18/86

08/18/88
08/18/88
08/18/88
08/18/88

08/18/86

08/18/88

08/18/88

WILA

2.40E+03
2.00E+00
4.60E+01
2.42E+02
9.30E+01
8. 17E+03
2.22E+02

1,70E+01
4.40E+01
6.83E+02
1.05E+02
1 .87E+03

9.80E+01
S. 22E+03
2.21E+02
2.84E+02
7.46E+03
3.40E+00
4.08E-01

2.04E+01
7.47E+01
4 .67E+02
1.06E+01
3.31E+01
2. 80E+00
5.00E+02
S. 70E+02
6.40E+02
1.68E+03

WISA

9.20E+01
4.00E+03
8. OE+01
8.00E+00
6.O0E+00

2.45E+02
1.80E+01
1.47E+02
4. 60E+01

5.465E+03
1.98E+02
5.52E+02
2.11E+04

2.59E-01

7.87E+00

4.41E+01
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SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

CONSTITUENT
NAME UNITS

SAMPLE
DATE

COLIFRM
BERYLAM
STRONUM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SILVER
SODIUM
NICKEL
COPPER
VANADUM
ANTIONY
ALUMNUM
MANGESE
POTASUM
IRON
ARSENIC
MERCURY
SELENUM
MAGNES
LEADGF
PERCENE
TRANDCE
METHYCH
TOX
TOC
CYANIDE
NITRATE
SULFATE
FLUORID
CHLORID
SULFIDE
AMMONIU

W2DA

MPN
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/c
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G

DETECTION
LIMIT

2.20E+00
5.00E-01
3.00E+01
S.00E-01
5.00E+00
8.00E-01
2.00E-01
1.00E+00
1.00E+00
1.00E.01
1.00E+00
1.00E+00
S.00E-01
1.00E+01
1.60E+01
5.00E-01
1.00E+01
6.00E+00
6.00E-01
1.00E-01
6.00E-01
6.00E+00
S.00E-01
1.00E-02
1.00E-02
1.00E-02
1.00E+00
1.00E+01
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.00E+01
5.OOE-01

SAMPLE
DATE

08/23/88
06/23/88
08/23/88
08/23/88
08/23/88
08/23/88
08/23/88
08/23/88
08/23/88
06/23/88
08/23/88
08/23/86
08/23/86
06/23/86
08/23/88
08/23/88
08/23/88
08/23/88
08/23/86
08/23/88
06/23/86

08/23/88
08/23/88

08/23/88 9.80E+00 08/23/88
08/23/88 9.05E+01 08/23/86

06/23/86
08/23/88
08/23/88
08/23/88
08/23/8

08/23/88

W2SA

1.00E+00
7.40E+01
3.98E+02
4.84E+03
1.78E+02
8.00E+00
1. 31E.02
1. 10E+02
5.29E+02
1.03E+03
2.23E+03
4.30E+01
1.80E+01
1.05E+04
1.18E+03
7.09E+02
2.34E+04

8.78E+00

SAMPLE
DATE

SAMPLE
W3DA DATE

09/10/88 1.80E+01 09/10/88
09/10/88

09/10/88 3.70E+01 09/10/88
09/10/88 1.56E+02 09/10/88
09/10/88 5.04E+03 09/10/88
09/10/88 9.20E+01 09/10/88
09/10/88 8.00E+00
09/10/88 2.20E+01 09/10/88
09/10/88 7.00E00 09/10/88
09/10/88 3.34E+02 09/10/86
09/10/88 1.88E+02 09/10/88
09/10/86 7.01E+02 09/10/88
09/10/88 1.90E+01 09/10/88

09/10/88
09/10/86 5.30E+03 09/10/88
09/10/88 4.86E+02 09/10/88
09/10/88 4.40E+02 09/10/88
09/10/88 1.92E+04 09/10/88

09/10/88
09/10/88 1.312E+00 09/10/88

09/10/88
09/10/88 3.47E+03 09/10/88
09/10/88 3.16E+01 09/10/88
09/10/88 1.00E-02 09/10/88

09/10/88
09/10/88

09/10/88 1.20E+00 09/10/88
09/10/88 4.86E+01 09/10/88

08/23/86
08/23/88
06/23/88
08/23/88
06/23/88
08/23/88
08/23/88
08/23/88
08/23/88
08/23/88
08/23/86
08/23/88
08/23/88
08/23/88
08/23/88
08/23/88
08/23/88

08/23/88

4.00E+00
1.80E*00
1.58E+02
8.46E+02
9.34E+03
4. 85E+02
1.90E+01
1.54E+02
1.47E+02
1.39E+03
4.70E+03
3.94E+03
8.00E-01
2.60E+01
1 .76E+04
8.74E+03
7.27E+02
4. 6E+04
6.40E+00
2.29E+01
8.50E+00

1.88E02
8.60E+00

4.68E+01
2.23E+02
1.04E+00
2.28E+01
2.04E+01
3.58E+00
8.06E+00

4.40E+00

09/10/88
09/10/88
09/10/88
09/10/88
09/10/88

0, :3>
- 'IA,

'"fl

09/10/88

09/10/88
09/10/88
09/10/86

08/23/88 4.90E+01

4.70E+00

1.39E+00
2.80E+01
6.00E-01

W3LA

1.60E+01
3.00E+00
2.28E+02
2.49E+02
7.50E+03
2.98E+02

1.38E+02
8.80E+01
1.44E+03
1.65E+03
6.84E+03
7.00E+01
8.40E+01
1.69E+04
1.70E+03
8.48E+02
2.30E+04
2. 68E+00
9.38E+00
8.09E+00
2.82E+03
2.42E+02
1. IOE-01
4.0OE-02
4.00E-02
6.20E+00
1 .53E+02

9.04E+00
1.42E+00
8.30E+00
3.00E+01
3.20E+00
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SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

CONSTITUENT
NAME UNITS

BERYLAM
STRONUM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SILVER
SODIUM
NICKEL
COPPER
VANADUMA
ANTIONY
ALUMNUM
MANGESE
POTASUM
IRON
MERCURY
MAGNES
LEADGF
TOX
TOC

UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G

DETECTION
LIMIT

5.00E-01
3.00E+01
6.00E-01
5.00E+00
8.00E-01
2.00E-01
1.00E+00
1.00E+00
1.00E+01
1.00E+00
1.00E+00
5.00E-01
1.00E+01
1.50E+01
5.00E-01
1.00E+01
6.00E+00
1.00E-01
5.00E+00

.00E-01
1.00E+00
1.00E+01

SAMPLE
DATE

09/10/88
09/10/88
09/10/88
09/10/88
09/10/88
09/10/88
09/10/88
09/10/88
09/10/88
09/10/88
09/10/86
09/10/86
09/10/88
09/10/88
09/10/88
09/10/88
09/10/88
09/10/88
09/10/86
09/10/88
09/10/88
09/10/88

W3SA

2.00E+00
9.40E+01
4.13E+02
8. 38E+03
2. 60E+02
9.00E+00
9.20E+01
8.20E+01
8.87E+02
1.80E+03
2.58E+03
S.00E.01
1.40E+01
1.10E+04
2.72E+03
8.97E+02
2.83E+04
1.28E+01
3.84E+03
9.20E+01
1.20E+00
1. 18E+02

SAMPLE
DATE W4DA

SAMPLE
DATE

SAMPLE
W4SA DATE

09/10/88 8.00E-01

09/10/88
09/10/88
09/10/88
09/10/88
09/10/88
09/10/88
09/10/88
09/10/88
09/10/88
09/10/88

09/10/88
09/10/88
09/10/86
09/10/88
09/10/86
09/10/86
09/10/88

1.00E+02
3.38E+03
8.30E+01
8.00E+00
1.80E+01
8.00E+00
1 .87E+02
8. 20E+01
5.08E+02
2.70E+01

4.22E+03
1.93E+02
3.92E+02
1 .70E+04
8.10E-01
3.08E+03
2.00E+01

09/10/86 5.97E+01

09/10/88
09/10/88
09/10/88
09/10/88
09/10/88
09/10/88
09/10/88
09/10/88
09/10/86
09/10/88

09/10/88
09/10/88
09/10/88
09/10/88
09/10/88
09/10/88
09/10/88

2.14E+02
4.22E+03
9.70E+01
8.00E+00
5.00E+01
2.30E+01
1. 97E+02
1.22E+02
1.29E+03
1.18E+02

6,83E+03
3.16E+02
4.78E+02
2.11E+04
7.44E-01
3.49E+03
1.42E+01

09/10/88 7.89E+01
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WEDA

09/10/88
09/10/88
09/10/88
09/10/88
09/10/88
09/10/88
09/10/88
09/10/88
09/10/88
09/10/88

09/10/88
09/10/88
09/10/88
09/10/86
09/10/88
09/10/88
09/10/88

09/10/88

1.10E+02
4.04E+03
8.70E+01
7.00E00
1.40E+01
3.00E+00
2.08E+02
5.20E+01
5.94E+02
3.90E+01

4.77E+03
1.85E+02
4.50E+02
2.09E+04
1.98E-01
3.81E+03
9.90E+00

5.68E+01



SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

CONSTITUENT
NAME UNITS

SAMPLE
DATE

DETECTION
LIMIT

2.20E+00
6.00E-01
3. OE+01
6.00E-01
6.00E+00
8.OOE-01
2.OOE-01
1.00E+00
1.00E+00
1.00E+01
1.00E+00
1.OOE+00
S.0E-01
1.00E+01
1.50E+01
5.00E-01
1.00E+01

6.00E-01
1. ME-01
£.00E+00
S.00E-01
1.SOE+00
1.00E+01
1.OOE+00
1.00E+00
1.00E+00
1.00E+01

WSLA

3.OSE+00
1. 75E+02
2. 60E+02
4.79E+03
2.34E+02

4.76E+02
1.38E+02
1. 11E+03
1.46E+03
4.14E+03

8. 70E+01
1.74E+04
2.92E+02
8.09E+02
9.99P.04

1.13E+01
2.20E+03
4.40E+02
4 .70E+00
2. 1SE+02

SAMPLE
DATE WSSA

SAMPLE
DATE W8DA

SAMPLE
DATE WSSA

09/10/88 1.80E+01COLIFRM
BERYLAM
STRONUM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SILVER
SODIUM
NICKEL
COPPER
VANADUM
ANTIONY
ALUMNLM
MANGESE
POTASUM
IRON
ARSENIC
MERCURY
MAGNES
LEADGF
TOX
TOC
NITRATE
SULFATE
CHLORID
SULFIDE

MPN
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/C
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G

UG/G
UG/G
UG/G
Ua/G
UG/G
UG/G
UG/G
UG/G
UG/G

UC/C

UG/G

09/10/88
09/10/88
09/10/ 88
09/10/88
09/10/86

09/10/88
09/10/88
09/10/86
09/10/88

09/10/88
09/10/ 88
09/10/88
0A/i/ AA

09/10/88
09/10/88
09/10/88

5.30E+01
4 .20E+ 03
8.00E+01
7.00E+00
1.60E+01

1.82E+02
2.30E+01
2.32E+02
3.20E+01

4.38E+03
2.22E+02
3.70E+02
9. 17E.04

2.01E-01
4.28E+03
1.286E+01

09/10/88
09/10/88
09/10/88
09/10/88
09/10/88
09/10/88
09/10/88
09/10/88
09/10/88
09/10/88

09/10/88
09/10/ 88
09/10/88
q /1 0/AA

09/10/88
09/10/88
09/10/88
09/10/88

09/10/88
09/10/88
09/10/88
09/10/88
09/10/86

09/10/a8
09/10/8t
09/10/88
09/10/88
09/10/88

09/10/86
09/10/88
09/10/ 88
09/10/86

09/10/88
09/10/88
09/10/88
010/ I AR

4.90E+01
3.81E+03
5.90E+01
8.00E+00
5.00E+00

1.80E+02
1.50E+01
1.99E+02
3.40E+01

4.01E+03
2.08E+02
4.29E+02
1 QRr.E+

09/10/88
09/10/88
09/10/88
09/10/86
09/10/88

09/10/88
09/10/88
09/10/88
09/10/88
09/10/88

09/10/88
09/10/86
09/10/88
09/10/88
09/10/ R

09/10/88
09/10/88
09/10/88
09/10/88
09/10/88

1.60E+02
3.87E+03
7. 10E+01
7.00E+00
3.50E+01
1.70E+01
1.83E+02
1 .28E+02
9.25E+02
4.20E+01

7. 68E+03
1.88E+02
S.SbE+02
9. 1 AF.l4

5. 20E-01
2.OOE-01
4 .23E+03
2.67E+01

3.93E+01
3.23E+00
2.56E+00
1.18E+00
2.49E+01

09/10/88 3.60E+03
09/10/88 3.80E+00

09/10/88 1.40E*0109/10/88 2.61E+01
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SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

CONSTITUENT DETECTION SAMPLE SAMPLE SAMPLE SAMPLE
NAME UNITS LIMIT DATE W7DA DATE W7SA DATE WBDA DATE WSLA

- -- - - - -~ - -- - - - - -- - - - -- -- - - - -- -- --- - -- - - - - -- -

COLIFRM MPN 2.20E+00 08/25/88 2.10E+02
BERYLAM UG/G 5.00E-01 08/26/88 1.00E+00
STRONUM UG/G 3.00E+01 06/25/86 3.20E+01 08/26/88 9.30E+01
ZINC UG/G 5.00E-01 06/26/88 7.10E+01 06/25/88 6.30E+01 08/25/86 9.80E+01 06/26/88 3.14E+02CALCIUM UG/G 5.00E+00 08/25/88 1.00E+04 08/25/88 3.18E+03 08/26/88 4.83E+03 06/25/88 5.61E+03
BARIUM UG/G 8.00E-01 08/25/88 1.03E+02 08/25/88 5.30E+01 08/25/88 9.40E+01 06/26/88 2.11E+02
CADMIUM UG/G 2.00E-01 08/25/86 9.00E+00 06/25/88 8.00E+00 08/25/86 1.00E+01 08/25/88 8.00E+00
CHROMUM UG/G 1.00E+00 08/26/88 2.70E+01 08/26/86 1.40E+01 08/25/88 2.60E+01 08/25/86 2.98E+02
SILVER UG/G 1.00E+00 08/26/88 4.00E+00 06/25/88 1.48E+02
SODIUM UG/G 1.00E+01 08/26/88 1.69E+02 08/26/88 1.94E+02 08/25/86 2.84E+02 08/26/88 5.43E+02
NICKEL UG/G 1.00E*00 08/25/88 3.30E+01 06/25/88 5.00E+01 08/25/88 5.80E+01 08/25/88 8.60E+02
COPPER UG/G 1.SOE+00 06/26/88 1.04E+02 08/25/88 2.74E+02 08/25/88 4.25E+02 08/26/86 3.23E+03
VANADUM UG/G 6.00E-01 06/26/88 3.70E+01 08/25/88 3.50E+01 06/25/88 6.00E+01 06/26/88 6.00E+01ANTIONY UG/G 1.00E+01 06/25/88 4.10E+01ALUMNUM UG/G 1.50E+01 06/25/88 1.86E+04 08/25/88 4.37E+03 08/26/88 5.93E+03 08/25/88 1.29E+04MANGESE UG/G 5.00E-01 06/25/86 4.43E+02 08/25/88 1.98E+02 08/25/88 2.77E+02 08/25/88 3.32E+02POTASUM UG/G 1.00E+01 08/25/88 1.87E+03 08/25/88 3.8bE+02 08/25/86 5.31E+02 06/25/88 1.04E+03IRON UG/G 5.00E+00 06/25/86 2.70E+04 08/25/86 1.71E+04 06/26/88 2.74E*04 08/25/88 3.07E+04
A"LN±' uG/G 6.ooE-01 06/25/88 8.20E+00
MERCURY UG/G 1.00E-01 08/25/88 2.20E-01 08/25/88 6.30E-01 08/25/88 7.00E-01 08/25/88 1.09E+01LEADOF UG/G 6.00E-01 06/25/88 1.78E+01 08/25/88 4.40E+00 08/26/88 1.69E+01 08/25/88 1.88E+02TOX UG/G 1.00E+00 08/25/88 2.30E+00 08/25/88 1.20E+00 08/25/88 8.80E+00 08/25/86 1.78E+01TOC UG/G 1.00E+01 08/25/88 1.49E+01 08/25/88 6.88E+01 06/25/86 9.19E+01 08/26/88 2.73E+02NITRATE UG/G 1.00E+00 06/25/86 3.14E+00
SULFATE UG/G 1.00E+00 08/26/86 2.07E*00
CHLORID UG/G 1.00E+00 08/25/88 3.32E+00
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SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

CONSTITUENT
NAME UNITS

UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/O
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G

DETECTION
LIMIT

5.00E-01
3.00E+01
5.00E-01
6.00E+00
8.00E-01
2.00E-01
1.00E+00
1.OOE+00
1.00E+01
1.00E*00
1.00E+00
S.00E-01
1.00E+01
1.50E+01
6.00E-01
1.00E+01
5.00E+00
1.OOE-01
6.00E-01
1.00E+00
1.0OE+01

SAMPLE
DATE

08/25/88
08/25/88
08/25/88
08/26/88
08/25/88
06/25/88
08/25/86
08/25/88
08/25/86
06/26/88
08/26/88
08/25/88
08/25/88
08/25/88
08/265/88
06/26/8808/25/88

08/26/88
06/25/88

WSSA

1. 34E+02
4.81E+03
1.02E+02
1.10E+01
2.90E+01
9.00E+00
2.78E+02
8.SOE+01
5.21E+02
7.30E+01
1.30E+01
8. 30E+03
3.01E+02
5.48E+02
2.70E+04
1 98F+10
1 . SlE+0
2.20E.00
1. 12E+02

SAMPLE
DATE

08/18/88
08/18/88
08/18/88
06/16/88
06/16/88

08/18/86
08/18/88
08/18/88
06/18/88

08/16/88
06/16/88
08/16/86
08/16/88
AS/1 S/ R
08/18/88
06/16/88
08/16/88

W9DA

8.00E+01
5. 36E+03
8.00E+01
9.OOE+00
1.00E+01

2.31E+02
1.80E+01
2.40E+02
4.70E+01

5.40E+03
3.08E+02
5. 15E+02
2.49E+04

5. 88E.00
1.50E+00
9.63E+01

SAMPLE
DATE

06/18/88
08/16/88
08/18/88
08/18/88
08/18/88
08/16/88
08/18/88
08/18/88
08/18/88
06/18/86
08/18/88
08/18/88

08/18/88
08/16/88
06/16/88
08/18/88
0S /18/8808/18/ 8

08/18/88
08/18/88

SAMPLE
WSLA DATE

1.00E+00
4. 80E+01
2.91E-02
8.93E+03
1 .78E+02
1.00E+01
1.30E+02
1. 14E+02
3.09E+02
1.43E+02
1.81E+03
9. 80E+01

9.91E+03
2.83E.02
9.78E+02
2.76E+04
5.14E+00
1.43E+02
5.06E+00
1.64E+02

08/18/88
08/16/88
08/16/88
06/18/86
08/18/88
08/18/88
08/18/88
08/18/88
08/18/88
08/18/88

08/18/88
08/18/88
08/18/88
06/18/88

08/18/88
08/18/88
08/16/88
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W9SA

1.20E+02
3.96E+03
7.40E+01
9.00E+00
1.70E+01
8.00E+00
2.29E+02
4.70E+01
6.88E+02
5.00E+01

5.27E+03
2.68E+02
8.E1E+02
1.99E+04
3. aSE-01
1.30E+01
1.00E+00
1.08E.02

BERYLAM
STRONUM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SILVER
SODIUM
NICKEL
COPPER
VANADUM
ANTIONY
ALUMNUM
MANGESE
POTASUM
IRON
MERCURY
LEADGF
TOX
TOC



SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

CONSTITUENT
NAME UNITS

UG/G
UG/Q
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/ C
UG/G

DETECTION
LIMIT

6.00E-01
3.0OE+01
6.00E-01
6.00E+00
8. OE-01
2.00E-01
1.O0E+00
1.00E+00
1.OOE+01
1.00E+00
1.00E+00
6.00E-01
1.00E+01
1.60E+01
S.00E-01
1.SOE+01
5.OOE+00

. 00E-01
Y.00E-0i
5.OOE-01
1.00E+00
1.00E+01
I.OOE+00
1.00E+00
5.00E-01

SAMPLE
DATE

08/18/88
06/18/88
08/18/88
08/18/88
08/18/86
06/18/86
06/18/88
08/18/88
06/18/88
08/18/88
08/18/86

08/18/86
08/18/88
08/18/86
06/18/88

08/18/Sb
08/18/88

08/18/88

W10DA

1.QOE+00

9.80E+01
6.48E+03
9.30E+01
7. OE+00
2. 80E+01
7.OOE+00
2.47E+02
4.80E+01
3. 08E+02
3.70E+01

9.00E+03
2.60E+02
1 .22E+03
2. 10E+04

8.49E-ai
2.61E+01

1.03E+02

SAMPLE
DATE

08/18/88
08/18/88
08/18/88
06/18/86
08/18/88
08/18/86
08/18/86
08/18/88
06/18/88
06/18/86
06/18/86
08/18/88
08/18/88
08/18/88
06/18/88
08/18/88
08/18/86

08/18/88
06/18/868
06/18/88
08/18/86

W10LA

2. OE+00
8.70E+01
4.08E+02
6.84E+03
2.OSE+02
6.00E+00
3.24E+02
2.13E+02
4.90E+02
7.62E+02
3.13E+03
1.30E.01
2.80E+01
1.81E+04
2. 61E+02
1.70E+03
3.04E+04

8.74E+00
2.48E+02
2. 66E+00
4.12E+02

SAMPLE
DATE

08/18/88
08/18/88
08/18/88
08/18/88
08/18/88
08/18/88
08/18/88
06/18/88
06/18/88
06/18/88
08/18/88
08/18/88
08/18/88
08/18/88
08/18/88
08/18/88
08/18/88
06/18/88
08/18/88
08/18/88

08/18/88
08/18/88
08/18/88
08/18/88

SAMPLE
WIOSA DATE

2.OOE+00
8.30E+01
4.09E+02
5. 74E+03
2.04E+02
8. OE+00
3.19E+02
2.18E+02
4.79E+02
8.90E+02
3.13E+03
1.50E+01
2.80E+01
1. 57E+04
2.38E+02
1.82E+03
3.04E+04
4.00E+00
1. SOE-01
8.19E+00

3.97E.01
2.50E+00
1.80E+00
1.30E+00

08/18/88
08/18/88
08/18/88
08/18/88
06/18/88
08/18/88
08/18/88
08/18/88
08/18/88
08/18/88

08/18/88
08/18/88
06/18/88
06/18/88

08/18/88
08/18/88
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W11DA

1.30E+02
6.24E+03
9.80E+01
9.00E+00
2.20E+01
9.00E+00
2. 5 E+02
6.90E+01
2.99E+02
3.80E+01

8.84E+03
2.91E+02
7.66E+02
2.33E+04

6.13E-01
1.94E+01

BERYLAM
STRONUM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SILVER
SODIUM
NICKEL
COPPER
VANADUM
ANTIONY
ALUMNUM
MANGESE
POTASUM
IRON
ARSENIC
ME"'UI
LEADGF
TOX
TOC
NITRATE
SULFATE
AMMONIU

08/18/88 1.38E+02



SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

CONSTITUENT
NAME UNITS

SAMPLE
DATE

DETECTION
LIMIT

5.00E-01
3.OBE+01
6.00E-01
6.OOE+00
8.OOE-01
2.00E-01
1.00E+00
1.00E+00
1.00E+01
1.00E+00
1.00E+00
6.00E-01
1.00E+01
1.60E+01
6.00E-01
1.00E+01
6.00E+00
I 00F-Al

6. 00E-01
1.00E+00
1.OOE+01

W11SA

2.61E+02
4.41E+03
9.80E+01
1.00E+01
8.40E*01
4.20E+01
2.57E+02
1.80E+02
8.03E+02
4.70E+01

8.84E+03
2. 56E+02
8.36E+02
2.30E+04

4 .25E+01
2. 50E+00
2.46E+02

SAMPLE
DATE

08/18/88
08/18/88
08/18/88
08/18/ 88
08/18/88
08/18/88
08/18/88
06/18/88
08/18/88
08/18/ 88

06/18/88
08/18/88
08/18/88
08/18/88
AR I/1A *1 AA

08/18/88
08/18/88

2

19''

BERYLAM
STRONUM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SILVER
SODIUM
NICKEL
COPPER
VANADUM
ANTIONY
ALUMNUM
MANGESE
POTASUM
IRON
MERCURY
LE AD CF
TOX
TOC

08/18/86
08/18/88
08/18/88
06/18/88
08/18/88
08/18/88
08/18/88
08/18/88
06/18/88
08/18/88

08/18/88
08/18/868
08/18/88
08/18/88

08/18/88
06/18/88
08/18/88

UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G

UG/G
UG/G

110/0

W12DA

9.80E+01
6.87E+03
9. 10E+01
9.OOE+00
2.10E+01
5.00E+00
2.42E+02
3.60E+01
2.84E+02
4.30E+01

8.90E*03
3.14E+02
8. 77E+02
2.3§E+04
4A. 72E-01
1,.43Et01
2.00E+00
1. 22E+02

SAMPLE
DATE

08/18/88
08/18/88
08/18/88
08/18/88
08/18/88
08/18/88
08/18/88
08/18/88
08/18/88
08/18/88
08/18/88
08/18/88
08/18/88
08/18/88
08/18/88
06/18/86
08/18/88
AR/1/ JAR
08/18/88
06/18/88
08/18/88

W12LA

2.OOE+00
6.90E+01
2.74E+02
4.87E+03
1 .6E+02
4.OOE+00
2.386E+02
1. 68E+02
3.04E+02
3.85E+02
2.39E+03
1.40E+01
1.70E+01
1. 13E+04
1.88E+02
9.89E+02
2. 13E+04
I .4A01
1.12E+02
1.4 6E+01
1 .92E.02

SAMPLE
DATE

08/18/88
08/18/88
08/18/88
08/18/88
08/18/88
08/18/88
08/18/88
08/18/88
08/18/86
08/18/88

08/18/88
06/18/88
08/18/88
08/18/88
BR/ I l AR
08/18/88

08/18/88

W12SA

1.01E+02
4.8E+03
8.80E+01
9.00E+00
1. 30E+01
2.OBE+00
2.01E+02
2.80E+01
2.71E+02
3.80E+01

8.47E+03
3.07E+02
8.88E+02
2.28E+04
2.1+F-A
9. 10E+00

8.19E.01

PAGE: 17
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SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT PAGE: 18

CONSTITUENT DETECTION SAMPLE
NAME UNITS LIMIT DATE W17SA

ZINC UG/G S.00E-01 06/18/88 1.92E+02
CALCIUM UG/G 5.GSE+00 08/18/88 5.39E+03
BARIUM UG/G 8.00E-01 08/18/88 9.00E+01
CADMIUM UG/G 2.00E-01 08/18/88 1.00E+01
CHROMUM UG/G 1.00E+00 08/18/88 1.80E+01
SILVER UG/G 1.00E+00 08/18/88 4.00E+00
SODIUM UG/G 1.00E+01 08/18/88 2.60E+02
NICKEL UG/G 1.00E+00 08/18/88 4.40E+01
COPPER UG/G 1.00E+00 08/18/88 2.32E+02
VANADUM UG/G 6.00E-01 08/18/88 4.60E+01
ALUMNUM UG/G 1.50E401 08/18/88 7.70E+03
MANGESE UG/G 6.00E-01 08/18/88 2.74E+02
POTASUM UG/G 1.OOE+01 08/18/88 7.58E+02
IRON UG/G 5.00E+00 08/18/88 2.60E+04
MERCURY UG/G 1.00E-01 06/18/86 5.1SE-01
LEADOF UC/G 5.00E-01 08/18/86 1.31E+01
TOC UG/G 1.00E+01 08/18/88 1.31E+02



SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

CONSTITUENT
NAME UNITS

COLIFRM
STRONUM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SODIUM
NICKEL
COPPER
VANADUM
ALUMNUM
MANGESE
POTASUM
IRON
ARSENIC
LEADGF
TOX
TOC
SULFATE
FLUORID
CHLORID
AMMONIU

MPN
UG/O
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/C
UG/G
UG/G
UG/G
UG/G

DETECTION
LIMIT

3.00E+00
3.00E+01
5.OOE-01
5.00E.00
8.00E-01
2.00E-01
1.00E.00
1.OOE+01
1.00E+00
1.00E+00
5.COE-01
1.60E+01
6. OE-01
I.O0E+01
5.00E+00
6.00E-01
5. OE-01
1.00E+00

1.00E+00
1.00E+00
1.00E+00
6.00E-01

SAMPLE
DATE

04/24/88
04/24/88
04/24/88
04/24/88
04/24/88
04/24/88
04/24/86
04/24/88
04/24/86
04/24/86
04/24/88
04/24/ 88
04/24/88
04/24/88
04/24/86
04/24/86
04/24/88
04/24/88
aA 04A ,OA

04/24/86
04/24/86
04/24/88
04/24/88

SAMPLE
DATE

SAMPLE
DATE

04/25/88
04/26/88
04/25/88
04/25/88
04/26/88
04/26/88
04/26/88
04/25/88
04/25/88
04/25/86
04/25/88
04/25/88
04/25/88

SAMPLE
DATE

9.00E+00
3. 10E+01
4.40E-01
6.71E+03
9.80E+01
6.OOE-01
1.OOE+01
7.47E+02
8.00E+00
1.SOE+01
8.90E+01
8.24E+03
3.02E+02
1.02Et03
2. 54E+04
2.80E+00
3.09E+00
4. 95E+00
2. E+1
9.86E+00
2.02E+00
8.43E+00
1. 60E+00

lAIO

4.40E+01
8.28E+03
8.80E+01
8.GOE+00
8.00E+00
6.22E+02
6.00E+00
1.80E+01
7.BOE+01
8.99E+03
3. 10E+02
8.92E+02
2.49E+04

lAS

04/25/86 3.3pE+00 04/29/88 3.568E+00 04/30/88 2.51E+00

-4/25/88 2.24E+01 -.4/22/88 2.33E+01

04/29/88
04/29/88
04/29/88
04/29/88
04/29/86
04/29/88
04/29/86
04/29/88
04/29/88
04/29/88
04/29/88
04/29/88
04/29/86

4. OE+01
6.82E+03
8.90E+01
6.00E+00
7.OOE+00
6.35E+02
6.00E+00
1.40E+01
8.00E+01
8.47E+03
3. 12E+02
9.48E+02
2.27E+04

1A20

3.30E+01
4.98E+03
7.00E+01
4.OOE+00
4.BOE+00
3.83E+02
2.OE-00
1.20E+01
4.80E+01
4.85E+03
2.44E+02
5.82E-02
1.96E+04

04/30/88
04/30/86
04/30/88
04/30/88
04/30/88
04/30/88
04/30/88
04/30/88
04/30/86
04/30/88
04/30/88
04/30/88
04/30/86

PAGE: I



SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

CONSTITUENT
NAME UNITS

UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/C
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G

DETECTION
LIMIT

5.00E-01
6.00E-01
6.OOE+00
8.OOE-01
2.00E-01
1.OOE+00
1.00E+01
1.00E+00
1.00E+00
6.OOE-01
1.SGE+01
6.00E-01
1.00E+01
6.00E+00
5.00E-01
1.00E+00

BERYLAM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SODIUM
NICKEL
COPPER
VANADUM
ALUMNUM
MANGESE
POTASUM
IRON
LEADGF
TOX

SAMPLE
DATE

04/30/88
04/30/88
04/30/86
04/30/86
04/30/86
04/30/88
04/30/86
04/30/88
04/30/86
04/30/86
04/30/88
04/30/88
04/30/88
04/30/86
04/30/88

PAGE: 2

1A25

4.00E+00
3.20E+01
5.03E+03
8.90E+01
4.OOE+00
S.OOE+00
6.33E+02
3.0OE+00
1.20E+01
4.80E+01
5.53E+03
2.01E+02
5.83E+02
8.81E+03
2.11E+00

SAMPLE
DATE

04/30/86
04/30/88
04/30/88
04/30/86
04/30/88
04/30/88
04/30/88
04/30/88
04/30/86
04/30/88
04/30/88
04/30/86
04/30/88
04/30/88
04/30/88
04/30/88

1A30

2.00E+00
3.80E+01
S. 79E+03
9.OOE+01
5.00E+00
8.00E+00
5.90E+02
4.OOE+00
I .80E+01
6.70E+01
6.89E-03
2.49E+02
7.14E+02
2.31E+04
2.69E+00
6.05E+00

SAMPLE
DATE

04/30/86
04/30/86
04/30/88
04/30/88
04/30/88
04/30/88
04/30/88
04/30/88
04/30/88
04/30/88
04/30/88
04/30/88
04/30/88
04/30/86
04/30/88
04/30/88

lA3

4.OOE+00
3.30E+01
5.14E+03
8. 30E+01
6.00E+00
4.OOE+00
4.44E+02
3.00E+00
1.40E-01
S.40E+01
4.86E+03
2.35E+02
4.34E+02
2. 10E+04
2.99E+00
2.60E+00

SAMPLE
DATE

05/01/88
05/01!88
05/01/68
05/01/88
05/01/88
05/01/86
06/01/88
06/01/86
05/01/88
05/01/88
05/01/86
05/01/88
05/01/88
05/01/86
05/01/88
05/01/88

1A40

4.06E+00
2.90E+01
3.47E+03
6.70E+01
4.00E+00
5.00E+00
1.81E+02
2.00E+00
8.00E+00
8.80E+01
4.28E+03
1.67E+02
8. 12E+02
1.62E+04
2.87E+00
7.1SE+00



SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

CONSTITUENT
NAME UNITS

DETECTION
LIMIT

3.00E+00
5.00E-01
5.00E-01
5.00E+00
8.00E-01
2.OOE-01
1.00E+00
1.00E+01
1.OOE+00
1. OE+00
5.00E-01
1.60E+01
5.00E-01
1.00E+01
6.00E+00-
5.00E-01
5.00E-01
1.00E.00
1 E+F.A1
1 .BoE+00
1.00E.00
1.00E+00
£.00E-01

COLIFRM
BERYLAM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SODIUM
NICKEL
COPPER
VANADUM
ALUMNUM
MANCESE
POTASUM
IRON
ARSENIC
LEADGF
TOX
TOC
NITRATE
SULFATE
CHLORID
AMMONIU

SAMPLE
DATE

05/01/86
056/01/88
05/01/88
06/01/88
05/01/88
05/01/86
056/01/86
05/01/88
06/01/88
05/01/88
05/01/88
05/01/88
06/01/88

05/01/86
06/01/88

MPN
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
IGr.
UG/G
UC/G
UG/G
UG/G

2A5

3. 60E+01
7.1515E+03
8.40E+01
6.00E+00
8.00E+00
4.79E.02
8.00E+00
1.30E+01
5. 10E+01
8. 77E+03
2.79E+02
1.03E+03
2.02E+04

2.87E+00
3. lEE+00

SAMPLE
DATE

05/02/ 88
05/02/88
06/02/88
05/02/88
06/02/88
06/02/86
05/02/88
05/02/88
05/02/88
05/02/88
05/02/86
05/02/86
05/02/88
05/02/88
05/02/88
05/02/88
05/02/ 88
05/02/88
0a/02/88
05/02/868
06/02/88
05/02/88
06/02/88

SAMPLE
DATE

05/05/88
05/06/88
05/05/88
05/05/88
05/05/88
05/06/88
05/05/88
05/06/88
05/05/88
06/05/88
05/05/88
05/05/86
06/06/88
06/05/ 88

05/05/88
05/05/88
ar tar8 ta

2A10

1.10E+03
5.50E-01
4.00E+00
8.60E+03
8.40E+01
5.00E+00
7.OOE+00
3.93E+02
S.00E+00
1.60E+01
4.80E+01
S.88E+03
2.89E+02
9.17E+02
2.04E+04
2. 18E+00
2 .30E+00
2.9bE+o0

1 .08E+01
1. 12E+00
2.42E+00

2AmS

8.00E-01
4.90E+01
7. 98E+03
8.60E+01
8.00E+00
8.00E+00
4.80E+02
1.10E+01
4. 10E+01
5.40E+01
5.90E+03
2.76E+02
8.38E+02
2.12E+04

3.OOE+00
3.60E+00
2. 1TE+01

SAMPLE
DATE

06/05/88
05/05/88
05/05/88
06/06/88
06/05/88
06/06/88
06/05/ 88
05/06/88
06/05/88
06/05/88
06/o5/ 88
05/05/86
05/06/88

05/05/88

2A20

4.80E+01
5.87E+03
7.90E+01
B.00E+00
5.00E+00
3.96E+02
5.00E+00
2.20E+01
6.20E+01
4.56E+03
2.47E+02
5.80E+02
1.99E+04

2.41E+00

PAGE: a



SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT PAGE: 4

CONSTITUENT DETECTION SAMPLE SAMPLE SAMPLE SAMPLE
NAME UNITS LIMIT - DATE 2A25 DATE 2A30 DATE 2A35 DATE 2A40

BERYLAM UG/G 5.00E-01 05/05/88 6.70E-01
ZINC UG/G 6.LOE-01 05/05/86 4.20E+0l 05/06/86 4.80E+01 06/08/8 3.80E+01 06/08/68 3.70E+01
CALCIUM UG/G 6.00E+00 05/05/88 8.15E+03 05/05/88 8.43E+03 06/06/88 8.56E+03 05/08/88 5.96E+03
BARIUM UG/G 8.00E-01 05/05/88 8.30E+01 05/05/88 9.00E+01 05/08/86 8.10E+01 05/08/88 7.70E.01
CADMIUM UG/G 2.COE-01 05/05/88 6.00E+00 06/05/88 8.BOE+00 05/08/86 8.SOE+00 05/06/86 8.00E+00
CHROMUM UG/G 1.00E+00 05/05/86 8.00E+00 05/05/88 8.OSE+00 05/08/88 6.OOE+00 05/08/86 4.OOE+00
SODIUM UG/G 1.00E+01 05/05/88 4.04E+02 05/05/88 5.46E+02 05/06/88 3.74E+02 05/08/88 4.58E+02
NICKEL UG/G 1.00E+00 05/05/88 5.00E+00 05/05/88 5.00E+00 05/08/88 5.00E+00 05/08/86 4.OOE+00
COPPER UG/G 1.00E+00 05/05/88 2.10E+01 05/05/88 3.10E.01 05/06/86 1.80E.01 05/06/88 1.80E+01
VANADUM UG/G 5.00E-01 05/05/88 6.30E+01 05/05/88 8.80E+01 05/08/88 8.10E+01 05/08/88 8.10E+01
ALUMNUM UG/G l.50E+01 05/05/88 4.81E+03 05/05/86 6.12E+03 05/08/88 4.66E+03 05/06/88 6.11E+03
MANGESE UG/G 6.00E-01 05/05/86 3.04E+02 05/05/88 2.99E+02 05/08/88 3.OBE+02 05/08/86 2.74E+02
POTASUM UG/O 1.00E+01 05/05/88 4.90E+02 05/05/88 8.45E+02 05/08/88 6.06E+02 05/08/86 8.13E+02
IRON UG/G 6.00E+00 05/05/88 2.37E.04 05/05/88 2.44E+04 05/06/86 2.49E.04 05/08/86 2.24E+04
LEADGF UG/G 6.00E-01 05/05/88 2.25E+00 05/05/88 3.31E+00 05/08/88 1.65E+00 05/06/88 2.59E+00



SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT PAGE: 5

CONSTITUENT DETECTION SAMPLE SAMPLE SAMPLE SAMPLE
NAME UNITS LIMIT DATE 3A5 DATE 3A10 DATE 3A16 DATE 3A20

-- - -- - -- - -- - - - - -- - -- -- -- -- - -- - --- --- - - - -- -

ZINC UG/G 5.00E-01 05/07/88 3.80E+01 05/08/88 3.80E+01 05/08/86 3.60E+01 05/09/88 4.30E+01
CALCIUM UG/G B.00E+00 05/07/88 6.46E+03 05/08/88 8.43E+03 05/08/88 5.53E+03 05/09/88 7.46E+03
BARIUM UG/G 8.00E-01 06/07/88 8.10E+01 05/08/88 8.80E+01 05/08/88 7.20E+01 05/09/88 1.06E+02
CADMIUM UG/G 2.ODE-01 05/07/86 6.00E+00 05/08/88 5.00E+00 05/08/86 8.00E+00 05/09/86 5.00E+00
CHROMUM UG/G l.00E+00 05/07/86 7.00E+00 06/08/88 7.OOE+00 05/08/88 8.00E+00 05/09/88 8.00E+00
SODIUM UG/G 1.00E+01 05/07/86 3.09E+02 05/08/88 4.25E+02 05/08/86 4.87E+02 05/09/88 4.98E+02
NICKEL UG/G 1.00E+00 05/07/88 8.OOE+00 06/08/88 6.00E+00 05/08/88 6.00E+00 05/09/88 5.00E+00
COPPER UG/G 1.00E+00 05/07/88 2.10E+01 06/08/86 1.80E+01 06/08/88 1.60E+01 05/09/88 1.70E+01
VANADUM UG/G 5.00E-01 05/07/86 4.70E+01 05/08/88 S.00E.01 05/08/68 5.60E.01 05/09/68 6.60E+01
ALUMNUM UG/G 1.50E+01 05/07/86 8.18E+03 06/08/88 8.18E+03 05/08/88 5.68E+03 05/09/88 6.67E+03
MANGESE UG/G 5.00E-01 05/07/88 2.48E+02 06/08/88 2.74E+02 05/08/88 2.53E+02 05/09/86 3.13E+02
POTASUM UG/G 1.OEE+01 05/07/88 1.03E+03 05/08/88 9.14E+02 05/08/88 7.54E+02 05/09/88 8.80E+02
IRON UG/G 6.OOE+00 05/07/86 2.03E+04 06/08/86 2.11E+04 05/08/88 2.09E+04 05/09/88 2.48E.04
ARSENIC UG/G 6.00E-01 05/08/88 4.85E+00
LEADGF UG/G 5.00E-01 05/07/86 5.99E+00 05/08/86 5.1BE+00 05/08/88 4.23E+00 05/09/88 5.25E+00
TOX UG/C .OOE+00 05/07/88 6.85E+00 05/08/88 3.60E+00 06/08/88 2.80E+00 05/09/88 2.25E+00
TOC UG/G 1.00E-01 05/07/86 4.37E+01 05/08/88 2.30E+01 06/08/88 1.04E+01 05/09/88 1.65E+01
NITRATE UG/G 1.00E+00 05/08/68 1.05E+00
SULFATE UG/C l.OOE+00 05/08/88 2.12E01
FLUORID UG/G l.00E+00 05/08/88 1.22E.00
CHLORID UG/G 1.00E+00 05/08/88 2.04E+00
AMMONIU UG/G 6.00E-01 05/08/88 2.08E+00



SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

CONSTITUENT
NAME UNITS

ZINC
CALCIUM
BARIUM
CADMIUM
CHR0MUM
SODIUM
NICKEL
COPPER
VANADUM
ALUMNUM
MANCESE
POTASUM
IRON
LEADGF
TOX
TOC

UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G

DETECTION
LIMIT

S.LOE-01
S. OE+00
8.00E-01
2.00E-01
1.00E+00
1.00E+01
1.00E+00
1.00E+00
5.00E-01
1.60E+01
5.00E-01
1.00E+01
5.0SE+00
5.00E-01
1.00E+00
1.00E+01

SAMPLE
- DATE

05/09/88
05/09/88
05/09/86
05/09/88
06/09/88
05/09/86
05/09/88
06/09/86
05/09/88
05/09/88
05/09/88
06/09/88
05/09/88
05/09/86
05/09/86
05/09/ 88

PAGE: 6

3A25

4.20E+01
8.39E+03
9.70E+01
8.00E+00
8.00E+00
4 .32E+02
5. OE+00
1.60E+01
6.70E+01
6.66E+03
2.98E+02
8.83E+02
2.71E+04
4.70E-00
4.40E+00
1.05E+01

SAMPLE
DATE

05/09/86
05/09/88
05/09/86
06/09/88
05/09/86
05/09/ 88
05/09/86
05/09/88
05/09/88
05/09/88
06/09/88
05/09/86
05/09/88
05/09/86

3A30

4. 10E+01
5.03E+03
8.20E.01
6.00E+00
8.OOE+00
3.22E+02
4.OSE+00
2. 10E+01
8.50E+01
4.23E+03
2.40E+01
5.08E+02
2.54E+04
4 46E+00

SAMPLE
DATE

06/09/86
05/09/86
06/09/88
05/09/88
05/09/88
05/09/88
05/09/86
05/09/88
05/09/86
05/09/88
05/09/88
05/09/88
06/09/88
05/09/86
06/09/86

3A35

3.90E+01
5.08E+03
8.90E+01
8.OOE+00
7. OOE+00
2.53E+02
4.00E+00
1.80E.01
8.30E+01
4.34E+03
2.84E+02
2.70E+02
2. 56E+04
4.37E+00
3. 10E+00

SAMPLE
DATE

05/09/88
05/09/88
05/09/88
06/09/88
05/09/88
05/09] 88
05/09/88
06/09/88
05/09/88
05/09/86
05/09/88
05/09/86
06/09/88
05/09/88

3A40

4.70E+01
7.21E+03
9.50E+01
8.00E+00
7.00E+00
5.62E+02
4.OOE+00
1.80E+01
8. 30E+01
6. 84E+03
3. 14E+02
7.19E+02
2.74E+04
6.57E+00



SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT I

CONSTITUENT
NAME UNITS

DETECTION
LIMIT

5.00E-01
6.00E+00
8.00E-01
2.00E-01
1.00E+00
1.00E+01
1.00E.00
1.00E+00
6.00E-01
1.60E+01
5.00E-01
1. OE+01
6.00E+00
1.00E-01
6.00E-01
1.00E+00
1.00E.01

SAMPLE
DATE

06/12/88
05/12/88
05/12/88
05/12/88
05/12/88
05/12/88
06/12/88
05/12/88
05/12/88
05/12/88
05/12/88
05/12/88
06/12/88

4A5

3.70E+01
8.20E+03
9.90E+01
5.00E+00
7.00E+00
4.93E+02
8.00E+00
1.50E+01
6.30E+01
7.13E+03
2.77E+02
8.85E+02
2.21E+04

ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SODIUM
NICKEL
COPPER
VANADUM
ALUMNUM
MANGESE
POTASUM
IRON
MERCURY
LEADGF
TOX
TOC

SAMPLE
DATE 4A10

SAMPLE
DATE

05/13/88 3.50E+01 06/13/88
06/13/86 5.09E+03 05/13/88
05/13/88 8.00E+01 05/13/88
05/13/88 5.OSE+00 06/13/88
05/13/88 5.00E+00 06/13/88
05/13/88 3.83E+02 05/13/88
05/13/88 5.00E+00 05/13/88
05/13/88 1.40E+01 06/13/88
05/13/88 4.90E+01 06/13/88
05/13/88 5.61E+03 05/13/88
06/13/88 2.47E+02 05/13/88
05/13/88 7.32E+02 06/13/88
05/13/88 2.07E+04 06/13/88

05/13/88
05/13/88 3.40E+00 05/13/88

06/13/88

UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G

05/12/88 3.31E+00
06/12/88 5.90E+00
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4A15

4.60E+01
6.32E+03
9.00E*01
5.00E.00
9.00E+00
S. 13E+02
8.00E+00
4.20E+01
6.80E+01
5.82E+03
2.76E+02
7.90E+02
2.33E+04
1.06E-01
3. BOE+00
7.20E+00

SAMPLE
DATE

05/14/88
05/14/88
05/14/88
05/14/88
05/14/88
05/14/88
05/14/88
05/14/88
05/14/88
05/14/88
05/14/88
05/14/88
05/14/88
05/14/88
05/14/88
05/14/88
06/14/88

4A20

4.80E+01
5.78E+03
9.SOE+01
8.00E+00
7.OOE+00
5. 19E+02
7.00E+00
3.70E+01
8.20E+01
8.13E+03
2.97E+02
7.72E+02
2.85E+04
1.10E-01
4.78E+00
4.70E+00
1.44E+01



SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

CONSTITUENT
NAME UNITS

SAMPLE
DATE

DETECTION
LIMIT

3.00E+00
5.00E-01
5.00E+00
6.00E-01
2.OGE-01
1.00E+00
1.00E+01
1.00E+00
1.00E+00
5.00E-01
1.50E+01
6.00E-01
1.00E+01
5.OOE+00
5.OOE-01
5.00E-01
1.00E+00
1.00E+00
1.00E+00
1.00E+00
5.00E-01
0.00E+00

4A25

3.20E+01
4.30E+03
8.40E+01
5.OOE+00
5.00E+00
2.75E+02
5.00E+00
1.90E+01
4 . BOE+01
4.02E.03
2.41E+02
4.49E+02
2.31E+04
2. 10E+00
2.83E+00
4.40E+00
9.87E+00

SAMPLE
DATE

05/14/86
05/14/86
05/14/86
05/14/88
06/14/86
05/14/88
06/14/86
06/14/88
05/14/88
05/14/88
05/14/88
05/14/86
05/141/88

4A30

4.30E+01
6.53E.03
1.04E+02
8.00E+00
7.00E+00
6.24E+02
5.00E+00
2.10E+01
6.70E+01
8.80E.03
3.12E+02
7.64E+02
2.68E.04

COLIFRM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SODIUM
NICKEL
COPPER
VANADUM
ALUMNUM
MANGESE
POTASUM
IRON
ARSENIC
LEADGF
TOX
SULFATE
FLUORID
CHLORID
AMMONIIJ
N4DMBSA

MPN
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G

SAMPLE
DATE 4A36

SAMPLE
DATE

05/14/86
05/14/88 3.60E+01 05/14/88
05/14/86 4.84E+03 05/14/88
05/14/86 7.80E+01 05/14/86
05/14/86 6.00E+00 05/14/86
05/14/88 8.00E+00 05/14/88
05/14/86 4.04E+02 05/14/88
05/14/86 3.00E+00 05/14/88
05/14/86 1.60E+01 05/14/86
05/14/88 8.00E+01 05/14/86
05/14/86 4.98E+03 05/14/86
05/14/86 2.69E+02 05/14/86
05/14/88 5.67E+02 05/14/86
06/14/88 2.64E+04 05/14/86

05/14/88
05/14/86 3.14E+00 05/14/88
06/14/86 2.80E+00 05/14/88

05/14/86
05/14/88
05/14/88
05/14/86
05/14/88

05/14/86
05/14/88
05/14/88
05/14/88
05/14/88
06/14/88
06/14/88
05/14/88
05/14/88
05/14/88
05/14/86
05/14/86
06/14/86
05/14/86
06/14/86
05/14/88
05/14/88

05/14/88 4.04E+00
05/14/88 4.00E+00

05/14/88 8.00E+00

PAGE: a

4A40

7.00E+00
4.40E+01
5.84E+03
9.30E+01
8.OOE+00
6.00E+00
4.4SE+02
4.00E+00
1.80E+01
8.80E+01
7.73E+03
2.92E+02
8.51E+02
2.60E+04
4. S1E+00
4. 17E+00
3.90E+00
1 .87E+01
1.25E+00
1.08E+01
1 .EE+0S

2. SOE+0



SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

CONSTITUENT
NAME UNITS

SAMPLE
DATE

DETECTION
LIMIT

5.00E-01
5.00E-01
5.00E+00
8.00E-01
2.SOE-01
1.00E.00
1.00E+01
1.00E+00
1.00E+00
6.00E-01
1.60E+01
6.00E-01
1.00E+01
6.OOE+00
6.00E-01
5.00E-01
1.00E+00
1.00E+01

1 .0+0

1.00E.00

BA6

8.OOE-01
4.20E+01
8.83E+03
1.07E+02
8.OSE+00

5. 78E+02
7. OE+00
1.60E+01
6.60E+01
7.70E+03
3.14E+02
1.00E+03
2.48E+04

3.46E+00
4. 80E+00
1.90E+01

BERYLAM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SODIUM
NICKEL
COPPER
VANADUM
ALUV.NUM
MANGESE
POTASUM
IRON
ARSENIC
LEADGF
TOX
TOC
SULFATE
FLUORID
CHLORID

UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UC./Q
UG/G
UG/G

05/15/88
06/15/86
05/15/88
05/16/88
06/15/86

05/16/88
05/15/88
06/15/88
05/15/88
05/15/88
05/15/88
05/15/88
06/15/88

05/15/88
06/16/88
05/16/88

05/18/88 2.486E+00
05/18/86 1.9:pE+00
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SAMPLE
DATE

06/18/88
05/18/88
06/18/86
05/18/86
05/18/ 88
05/18/88
06/18/88
05/18/86
05/18/88
05/18/88
05/18/88
05/16/88
06/16/88
06/18/88

SAWO

6.00E-01
4.00E+01
8.09E+03
7.90E+01
8.OOE+00
7.00E+00
8. 12E+02
6.00E+00
1.70E+01
8.40E+01
8.156E+03
2.92E+02
7.89E+02
2.48E+04

SAMPLE
DATE

05/19/ 88
05/19/88
05/19/86
06/19/86
05/19/88
05/19/88
05/19/86
05/19/88
05/19/88
06/19/88
05/19/88
05/19/88
05/19/88
06/19/86
05/19/88
05/19/88
05/19/88
AC/10/nA
05/19/88
05/19/86

SAMPLE
DATE

06/19/86
05/19/88
05/19/88
05/19/ 88
05/19/88
05/19/88
05/19/86
05/19/86
05/19/88
05/19/86
06/19/88
06/19/88
05/19/88

05/19/88
06/19/86

SAlE

6.0E-01
5.00E+01
7.57E+03
8.00E+01
8.00E+00
2.00E+01
5.54E+02
7.00E+00
I.80E+01
8. 30E+01
5.568E+03
2.92E+02
6.78E+02
2.44E+04
1.82E+00
2.47E+00
3.70E+00

I AofaMl
1.07E+00
1.10E+00

6A20

4.30E+01
7.23E+03
9.20E+01
8. OE+00
S.00E+00
S.92E+02
4.00E+00
1.70E+01
7. 10E+01
6.94E+03
3.17E+02
7.04E+02
2.71E+04

2.47E+00
6.10E+00



SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT PAGE: 10

CONSTITUENT DETECTION SAMPLE SAMPLE SAMPLE SAMPLE
NAME UNITS LIMIT DATE 5A25 DATE A30 DATE 5A35 DATE 5A40

COLIFRM MPN 3.00E.00 06/20/86 9.00E+00
DERYLAM UG/G 6.00E-01 05/19/68 6.00E+00 05/19/88 6.00E+00 06/20/86 5.00E-01 06/20/88 6.00E-01
ZINC UG/G 5.00E-01 05/19/88 3.60E+01 06/19/88 3.70E+01 06/20/88 3.90E+01 b./20/88 3.00E+01
CALCIUM UG/G 5.00E.00 06/19/86 5.43E+03 05/19/86 5.28E+03 05/20/88 6.53E+03 06/20/88 3.47E*03
BARIUM UG/G 8.00E-01 05/19/88 6.80E+01 05/19/88 7.80E+01 05/20/88 9-S0E+01 05/20/88 5.80E+01
CADMIUM UG/G 2.00E-01 05/19/88 6.00E+00 05/19/86 8.00E.00 05/20/88 8.00E+00 06/20/88 4.00E+00
CHROMUM UG/G 1.OOE+00 05/19/88 5.OOE+00 05/19/88 5.00E+00 06/20/88 6.00E.00 05/20/88 4.00E+00
SODIUM UG/G 1.00E+01 05/19/88 3.43E+02 05/19/88 4.04E+02 05/20/86 6.00E+02 05/20/86 2.38E+02
NICKEL UG/G 1.00E+00 05/19/88 6.00E+00 06/19/88 4.00E+00 05/20/88 4.00E+00 05/20/86 2.OOE+00
COPPER UG/G 1.00E+00 05/19/86 1.60E+01 05/19/88 1.40E+01 06/20/88 1.40E+01 05/20/86 8.00E+00
VANADUM UG/G B.OSE-01 05/19/86 6.90E+01 05/19/86 6.70E+01 05/20/88 8.20E+01 06/20/86 5.20E+01
ALUMNUM UG/G 1.SOE+01 06/19/88 4.43E+03 05/19/88 4.28E+03 05/20/88 8.01E+03 05/20/86 3.89E+03
MANGESE UG/G 5.OSE-01 06/19/88 2.83E+02 05/19/88 2.88E+02 05/20/88 2.85E+02 05/20/88 1.94E+02
POTASUM UG/G 1.O0E+01 05/19/86 4.88E+02 05/19/8 5.34E+02 05/20/86 6-76E+02 06/20/88 4.98E+02
IRON UG/G 5.00E+00 05/19/86 2.54E+04 05/19/88 2.39E+04 05/20/86 2.39E+04 05/20/88 1.71E+04
ARSENIC UG/G S.OSE-01 05/20/88 1.42E+00
LEADOF UG/G 5.00E-01 05/19/88 2.80E+00 05/19/86 2.47E+00 05/20/88 2.87E+00 05/20/86 2.92E+00
TOX UG/G 1.OOE+00 05/19/86 2.00E+00 05/19/88 2.46E+00 05/20/88 2.70E+00 05/20/88 5.20E+00
SULFATE UG/G 1.00E+00 R9/9A0AR 1 0F.01
FLUORID UG/G 1.OOE.00 5/26/88 1.54E+00
CHLORID UG/G 1.00E+00 05/20/86 2.18E+00



SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

CONSTITUENT
NAME UNITS

SAMPLE
DATE

DETECTION
LIMIT

3.00E+00
S.OOE-01
5.00E.00
8.00E-01
2.00E-01
1.00E+00
1.00E+01
1.OSE+00
1.00E+00
5.00E-01
1.50E+01
5.00E-01
1.00E+01
6.00E+00
6.00E-01
6.00E-01
1.00E+00
1.00E+01
1.00E+00
1.00E+00

BA10

4.20E+01
8.27E*03
S. 70E+01
8.00E+00
7.00E00
5.77E+02
8.00E+00
1.70E+01
8.50E+01
6.94E+03
3.02E+02
7.17E+02
2.39E+04

SAMPLE
DATE

06/22/88
05/22/88
06/22/88
05/22/88
05/22/88
05/22/88
06/22/88
06/22/88
05/22/88
06/22/88
05/22/88
05/22/86
05/22/86

6A16

4.30E+01
8.68E+03
1.18E+02
9.00E+00
8.00E+00
5.82E+02
5.00E+00
1.90E+01
8.10E+01
8.13E+03
2.86E+02
7.23E+02
2.50E+04

COLIFRM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SODIUM
NICKEL
COPPER
VANADUM
ALUMNUM
MANGESE
POTASUM
IRON
ARSENIC
LEADGF
TOX
TOC
SULFATE
FLUORID

MPN
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G

05/21/88
06/21/88
05/21/88
05/21/88
05/21/88
05/21/88
05/21/88
05/21/86
08/21/88
05/21/88
05/21/88
05/21/88
05/21/88

05/21/88
OS/21/88
08/21/88

05/21/88
05/21/88
05/21/88
05/21/88
06/21/ 88
06/21/88
05/21/88
08/21/88
05/21/86
05/21/86
06/21/ 88
06/21/88
05/21/88

artooAo , O2C~O1

05/22/88 10.00

SAMPLE
DATE

4.30E+01
7.33E-03
9. 80E+01
8.00E+00
8.00E.00
8.73E+02
7.00E+00
1.80E+01
8.80E+01
7.66E+03
3.08E+02
9.31E+02
2.69E+04

3.52E+00
3.60E+00
1..80E+01
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8A5

05/21/88 2.54E+00 05/22/88 2.90E+00
05/21/86 4.00E+00 05/22/88 1.80E+00

SAMPLE
DATE

05/22/88
05/22/88
06/22/88
05/22/88
05/22/86
06/22/88
05/22/88
06/22/88
06/22/88
05/22/88
08/22/86
05/22/88
05/22/88
05/22/86
05/22/88
06/22/88

8A20

7.60E+00
4.10E+01
8.90E+03
7.40E+01
8.00E+00
9.00E+00
5.72E+02
7.00E+00
1.80E+01
8.80E+01
5.34E+03
2.74E+02
B.19E+02
2.53E+04
7.13E+00
2.27E+00



SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

CONSTITUENT
NAME UNITS

SAMPLE
DATE 8A25

SAMPLE
DATE

DETECTION
LIMIT

6.00E-01
£.00E+00
8.00E-01
2.OOE-01
1.00E+00
1.00E+01
1.00E+00
1.00E+00
6.OOE-01
1.SOE+01
5.00E-01
1.00E+01
5.00E+00
S.00E-O1
5.00E-01
1.OOE+00
1.00E00
1.00E+00

8A30

4.20E+01
5.97E+03
1.08E+02
7.00E+00
8.00E+00
5.75E+02
6.00E+00
1.80E+01
7.20E+01
8.89E+03
3.44E+02
8.87E+02
2.70E+04
2.60E+00
2.58E+00
3.80E+00
1.21E+01
1.31E+00

SAMPLE
DATE

05/23/88
05/23/88
05/23/88
05/23/88
05/23/88
05/23/88
08/23/88
05/23/88
05/23/88
05/23/88
06/23/88
06/23/88
06/23/88

8A 36

3.40E+01
4.62E+03
8.10E+01
8. 00E+00
8.00E+00
3.33E+02
7.00E+00
1.40E+01
8.00E+01
4 .29E+03
2.77E+02
4. 655E+02
2.69E+04

SAMPLE
DATE

05/23/88
05/23/86
05/23/86
05/23/88
05/23/88
06/23/88
05/23/88
05/23/88
06/23/88
05/23/88
05/23/88
05/23/88
05/23/88
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8A40

4.30E+01
6.82E+03
1.09E+02
8.00E.00
8.OOE+00
4.91E+02
7.00E00
1.90E+01
8. 20E+01
7.18E+03
3.46E+02
8.27E*02
2.44E+04

ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SODIUM
NICKEL
COPPER
VANADUM
ALUMNUM
MANGESE
POTASUM
IRON
ARSENIC
LEADGF
TOX
SULFATE
FLUORID

05/22/88 3.70E+01 06/22/88
06/22/88 8.32E+03 05/22/88
05/22/88 9.00OE+01 05/22/88
05/22/88 8.00E+00 05/22/88
05/22/88 6.00E+00 06/22/88
05/22/88 6.42E+02 05/22/88
05/22/88 6.00E+00 06/22/86
05/22/88 1.70E+01 05/22/88
05/22/88 8.70E+01 06/22/88
05/22/88 5.49E+03 05/22/86
05/22/86 2.74E+02 05/22/88
05/22/88 5.81E*02 05/22/88
05/22/88 2.41E+04 05/22/88

06/22/88
05/22/88 2.57E+00 05/22/86
05/22/88 2.20E+00 05/22/88

05/22/86
06/22/88

UG/G
UG/G
UG/c
UG/G
UG/G
UG/G
UG/G
UG/C
UG/G
UG/G
UG/G
UG/G
UG/G
U0/G
UG/G
UG/O
UG/G
UG/G

05/23/88 2.11E+00 05/23/88 4.07E+00
05/23/88 2.10E+00 05/23/88 3.40E+00



US Testing Analytica'l Results - Radioactivity (pci/g)

Total
Radi LIM

7.03

2.09

WiLA
W2LA
W3LA
W4LA
W5LA
W6LA
W7LA
W8LA
W9LA
W10LA
W11LA
W12LA
W13LA
W14L A
W15LA
W16LA
W17LA

W1SA
W2SA
W3SA
W4SA
W5SA
W6SA
W7SA
W8SA
W9SA
W10SA
WilSA
W12SA
W13SA
W14SA
W15SA
W16SA
W17SA

W1DA
W2DA
W30A
W4DA
W5DA
W6DA
W7DA
W80A
W9DA
WIODA
W11DA
W120A
W13DA
W14DA
W15DA
W16DA
W17DA

Beta

9140

11800

15400

7230
1050
6120

4570

6.76

0.635

0.413

0.813

0.612

1.64

262
5980
4800

746
411
117

1480
363
223
113
488
187

361
75.8

1460
6690
3320
828
378
292
192
545
127
503
198
323

Lo-Alpha

1260

971.0

13800

2280
345

1570

1220

52.1
1630
4000

748
679
101
332
133

54.8
41.3

153
42.1

54.6
16.1

250
18700
4120
1150

195
263

58.6
196
18.3

173
40
81



US Testing Analytical Results - Radioactivity (pci/g)

Total
Radi um

ElLA
E2LA
E3LA
E4LA
E5LA
E6LA
E7LA
ESLA
E9LA
ElOLA
EliLA
E12LA
E13LA
E14LA
E14LA
E16LA

ElSA
E2SA
E3SA
E4SA
E5SA
E6SA
E7SA
ESSA
E9SA
ElOSA
EISA
E12SA
E13SA
E145A
E15SA
E16SA

ElDA
E2DA
E4DA
ESDA
E6DA
E7DA
E8DA
E9DA
ElODA
E11DA
E12DA
E13DA
E14DA
E15DA
E16DA

1.43

11.4

Beta

13700
27600
20000

Lo-Alpha

5480
11300
6210

20800 5110

644747

4530

1.89

0.764

13700
3050
4830

907
875

1970
417
221
197
121
246
196

75.
110
233
683

1.66

9.47

1320

4690
2560
2710
519
456
876
219
116
159

54.6
181
94.4
49.5
66.3

181
365

3940
2320

3

8500
3820

1.72

0.977

1070
516
427
293
128
151
106
141
105

488
309
179
242

74.6
82.4
44.5
78.6

102



US Testing Analytical Results - Radioactivity (pci/g)

Total
Radi um

0.325IA5
AlO

1Al5
1A20
1A25
1A30
1A35
1A40

2A5
2A10
2A15
2A20
2A25
2A30
2A35
2A40

3A5
3A10
3A S
3A20
3A25
3A30
3A35
3A40

4A5
4A 10
4A15
4A20
4A25
4A30
4A35
4A40

5A5
5AlO
5Al5
5A20
5A25
5A30
5A35
5A40

6A5
6A 10
6A15
6A20
6A25
6A30
6A35
6A40

0.360

0.446

0.339

0.562

0.487

0.868

1.41

1.10

1.23

Beta

13.2
14.1
13. 7
15.4
17.2
15.3
13.8
23.2

16.2
17. 0
20.2
14.7
14.0
14.9
14.3
15.6

18.1
15.6
14.1
15.1
16. D
14. 3
14.8
17.2

15.8
15.5
16.7
16.5
13.6
15.2
13.7
18.7

17.1
15.2
14.4
10.7
11.8
10.7
15.5
24.5

13.0
14.6
13.6
10.9
16.5
13.0
14.6
18.8

Lo-Alpha

3.47
1.87

10. 2
7.48
3.03

3.47
6.31

4.88

9.24
6.38
1.86

10.5
6.02
1.61

8.71
7.28
4.61
4.38
9.06
4.20
3.39
6.56

0.0898
6.27
8.09
7.81

5.78
2.88
5.30

4.60
5.15
4.11
5.86

2.11
2.87
2.98

1.77
6.39
0.955
2.87
0.841

2.51
9.03



US Testing Analytical Results - Radioactivity (pCi/2)

Total
Radium Beta Lo-Alpha

R-1 0.687 2.92 <0.304

R-2 <0.0108 1.29 <0.788



US Testing Analytical

Total
Radium

0.687

<0.0108

Results - Radioactivity (pCi/1)

Beta

2.92

1.29

Lo-Alpha

<0. 304

<0. 788

R-1

R-2



Analytical Results - EP Toxicity (ppm)

W5LA W10SA

<0.20 <0.20

12 6.6

<0.01 <0.01

0.02 <0.01

0.46 <0.20

0.10 <0.05

<0.25 <0.25

<0.02 <0.02

WIODA

<0.20

7.20

< .10

0.01

0.23

<0.05

<0.25

<0.02

E1DA E6SA

<0.20 (0.20

10.30 11.6

0.03 < .10

<0.01 0.06

Arsenic

Barium

Cad ium

Chromium

Lead

Mercury

Selenium

Silver

<0.20 <0.20

<0.05 <0.05

<0.25 <0.25

<0.02 <0.02

E2LA

<0.20

6.90

< .10

0.02

0.24

<0.05

<0.25

<0.02



UNITED STATES TF I0 COMPANY INC.
2900 GEORGE WASHING WAY, RICHLAND. WA
HAZARDOUS SUBSTANCE ANALYSIS REPORT

Results reported on 860613

SAMPLE TYPE

WATER
WATER
WATER
WATER
WAFER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
** Duvlicates
WATER
WATER
WA IER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER

Duplicates
WATER
WATER
.. Duplicates
WATER
WATER
CDuplicates

WATER
WATER
*4 Duplicates
WATER

CUST# ISOTOPE

P-1
P-1
P-1
P-1
P-1
P-1
P-1
P-1
P-1
P-1
P-1
P-1
P-1
P-1
P-1
P-1
P-1
P-1
P-1

P-1
P-1
P-1
P-1
P-1
P-1
P-1
P-1
P-1
P-1
P-1
P-1
P-1
P-,

D-BHC
LEAD
12-DBEN
13-DBEN
14-DOEN
HEXCBEN
PENTCHD
TETRCHB
TRICHLB
HEXACHL
NAPHTHA
123TRI
PHENOL
135TRI
1234TE
1235TE
TOX
TOC
TOC

NITRATE
SULFAE E
FLOURID
CHLORID
PHOSPHA
SULFIDE
KEROSEN
AMMONIU
ETHYGLY
DIOXIN
2,4-D
2.4,5TP
2FLPHEN
2FLPHEN

RESULT

Ag9?
A51
B61
362
B63
B89
C26
C37
C43
c54
C55
C56
C57
C59
C59
C60
C68
C69
C69

C72
C73
C74
C75
C76
C78
C79
CB
C81
C86

H13
H14
x0c

1.00E+00
5. 00E+00
1. 00E+01
1. 00E+01
1.00E+01
1.00E+01
1.00E+01
1.00E+01
1. OOE+01
1. OOE+01
1. 00E+01
1.00E+01
1.00E+01
1. 00E+01
1.00E+01
1.00E+01
2. 60E+02
2. 92E+03
2. 89E+03

2. 43E+04
1. 77E+04
9. 07E+02
3. 76E+03
1.00E+03
1.00E+03
1. 00E+04
1. 86E+02
1.00E+04
1. 00E-01
1. 00E+00
1. 00E+00
7. 46E-01
1. 16E-01

PPB
PPB
PPB
PPB
PPB
PPB
PP3
PPS
PPB
PPB
PPB
PPB
PPB
PPB

PPB

PPB
PPS

PPB
PP
PPI
PPB
PPB
PPB
PPB
pPB
PPI
PPB
FPOB
PPB

DIL C
# C

OVERALL
ERROR

0. 00E+00(
0. 00E+00W
0. 00E+00
0. 00E+004
0.00E+00(
0.00E+00(
0. 00E+00(
0. 00E+00(
0.00E+00
0. 00E+00(
0. OOE+00(
0. 00E+00 (
0. 00E+00(
0. 00E+00(
0. 00E+00(
0. 00E+00(
0. 00E+004
0.OOE+00(
0. 00E+00 4

I

P-1 PHEND6 X02 6.53E-01
P-1 PHEND6 X02 8. 46E-01

P-1 NITBN2
P-1 NITBN2

X03 7.6BE-01
X03 9. 24E-01

P-1 2FLBIPH X04 7.96E-01
P-1 2FLBIPH X04 8.90E-01

P-1 246TRI X05 7.58E-01

S)
S
S)
O)
8)
S)
S)

S)
S)
6)
8)
6)
8)
SI
S)
5)
5)

B)

0.00E+004(IS)
0.00E+00( S)
0.00E+00( S)
O.00E+00( S)
0.00E+00( 6)
0.00E+00( O)
0.00E+00( O)
0.00E+00( S)
0.00E+00( S)
O. 00E+00( S)

T 0.OOE+00( O)
0.00E+00( S)
0.00E+00( S)
0. 00E+00( S)

ANALYSIS
SIZE

1.00E+03
1. 00E+02
1. 00E+03
1. 00E+03
1. 00E+03
1.00E+03
1. OOE+03
1.00E+03
1. 00E+03
1. 00E+03
1.00E+03
1.00E+03
1.00E+03
1. 00E+03
1. 00E+03
1.00E+03
1. 00E+00
2. 50E+02
2. 50E+02

5. 00E-02
5. 00E-02
3. 00E-02
5. 00E-02
5. 00E-02
2. 00E+02
1. 00E+03
1. 00E+01
2. 00E-03
0. 00E+00
1. 00E+03
1. 00E+03
1. 00E+03
i. 0E+03

SAMPLE ANALYSIS H
DATE TIME

ML
ML
ML
ML
ML
ML
ML
ML
ML
ML
ML
ML
ML
ML
ML
ML
0
ML
ML

ML
ML
ML
ML
ML
ML
ML
G
ML
ML
ML
ML
ML
ML

0.00E+00( S) 1.00E+03 ML
0.00E+00( S) 1. 00E+03 ML

0.00E+00( S) 1.00E+03 ML
0. 00E+00( S) 1.00E+03 ML

0.00E+00( S) 1.002+03 ML
0. 00E+00( S) 1. 00E+03 ML

0.00E+00( O) 1.00E+03 ML

860507
660507
860507
860507
860507
860507
860507
e60507
860507
860507
860507
860507
860507
860507
860507
860507
860507
660507
860507

660507
860507
060507
860507
060507
860507
e60507
860507
260507
860507
260507
860507
260507
660507

1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400

1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400

860507 1400
660507 1400

860507 1400
260507 1400

660507 1400
860507 1400

860507 1400

DATE C GROUP UST#

860530
860519
860519
860519
860519
660519
860519
660519
860519
860519
860519
860519
860519
860519
860519
960519
860522
860606
8601,06

660602
860602
060602
860602
860602
860603
860519
860602
860516
860514
660527
860527
860519
860520

103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103

103
10
103
103
103
103
103
103
103
103
103
103
103
103

020018
020018
02001
020018
020018
020018
020018
020016
020018
020018
020016
020018
020018
020016
020016
020018
020018
02001B
020012

020018
02001 V
020018
020016
020018
020016
020018
02001 2
02001 8
02001 1
02001 E
020018
020019
020018

860519 1 103 020018
(60520 1 103 0?001P

860519 r 103 020012
60520 I 103 (0' I f10

860519 1 103 020018
860520 10 020019

860519 1 103 0200!

* Denotes a result less than the detection limit

AGE 324-Jun- ')8: 46 AM



24-Jun-86 08:46 AM UNITED STATES TESTING COMPANY INC.
2000 GEORGE WASHINGTON WAY, RICHLAND, WA

HAZARDOUS SUBSTANCE ANALYSIS REPORT
Results reported on 960613

SAMPLE TYPE

WATER
** Duplicates
WATER
WATER
** Duplicates
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER

WATER
WATER
WATER
WATER
WATER
WATER
WA TER
WATER

WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER

CUST# ISOTOPE RESULT
DIL C

# C

P-1 246TRI X05 7.89E-01

P-1 TERD14 X06 6.96E-01
P-i TERD14 X06 8.68E-01

P-1
P-1

-I
P-1
P-1
P-1
P-1
P-1
P-1
P-t
P-1
P-1
P-1
P-1
P-1
P-1
P-I
P-1
P-1
P-1
P-1

P-1
P- I
p-1
P-1
P-1
P-1
P-1
P-1
P-1
P-1
P-1
P-i
P-1
P-1
P-1
P-1
P-1
P-1
P-1
P-1
P-1
P-I
P-1
P-1

DnC
CHILDR37
TETRANE
BENZENE
DIOXANE
METHONE
PYPIDIN
TOLUENE
1,Ii-T
1, 1,2-T
TR I CEIE
PERC ElJE
OPXYLEN
CHLFORM
M--XYLE
CYANIDE
FORMALN
ACETONE
12DCAD4
TOLUDS
BFB
COLTFORM
BARIUM
CADMIUM
CHRUMUM
SILVER
SODIUM
NICKEL
COPPER
VANADUM
ANTIONY
ALUMNUM
MANGESE
POTASUM
IRON
ARSENIC
MERCURY
SELENUM
THIURA
ENDRIN
METHLOR
TOXAENE
A-DNC
B-DHC
G-BHC

Xf0 6. 90E-01
X11 1. 10E+00
A61 * 1.OOE+01 PPB
A62 * 1.001E+01 PPH
A63 * 5. 00E+02 PPB
A64 * 1.00E+01 PPfl
A65 * 5. 00E+02 PPB
A66 * 1. 00E+01 PP[;
A67 * 1.00E+01 PPB
A68 * 1.001E+01 PPH
A69 * 1.00E+01 PPB
A70 * 1. 00E+01 PPB
A71 * I. 00E+01 PPB
A90 1. 20E+01 PPD
1314 * I. UE+ti PrB
C70 * 1. 00E+01 PP1
C71 * 5.00E402 PP1
101 4.60E+01 PP
X07 9.00E-01
X08 1.00E+00
X09 9. 40E--01
109 2. 30E+01 MPN
AO6 4.00E+01 PP
A07 * 2. OOE+00 PPH
ACO * 1.00E+01 PPB
AIO * 1.OOE+01 PPH
All 6. 42E+03 PPB
A12 2.50E401 PPn
Al3 5. 00E+01 PPI
A14 * 5.00E+00 PPB
A15 * 1.OOE+02 PPB
A16 4.10E+02 PPB
A17 1.80E1+01 PPS
A18 1.45E+03 PPH
A19 7.54E+02 PPB3
A20 * 5. 00E+00 PPI
A2i * 1.00E--01 PPB
A22 * 5. 00E+00 PPH
A24 * 2. 00E+02 PPB
A33 * 1.00E+00 PPH
A34 * .00E+00 PP
A35 * 1.00E+00 PP
A36 * 1. 00E+00 PPI
A37 * 1.00E+00 PP3
A36 * 1.00E+00 PP1

OVERALL
ERROR

ANALYSIS
SIZE

0.OOE+00( S) 1. 00E+03 ML

0.OOE+00( S) 1,OOE+03 ML
0.00E+00( S) 1.OOE+03 ML

0. OOE+00( S)
0. OOE+00( S)
0. OOE+00( S)
0, OOE+00( S)
0 OOE+00( S)
O'0oE+0O( S)
0. 00E+00( S)
0. OE+00( S)
0.OOE+00( S)
0 (0E+00( S)
0. OOE+00( S)
0, 00E.+00( S)
O.0012400( 6)
0 OOE+00( S1

0. OOE+00( S)0. 0019-001 5)
0. 00E+00( S)
0O 0E+00( S)
0 00E+00( S)
0 00E-01( S)
* OOE-0O( 5)

O.OOE+00( S)
000E+00( S)
O. 00E+00( S)
0. OE+00( S)0. 00E+-00( 6)
0.00E+00( 5)
o.OOE+00( S)
O. 00E+004 S)
0. 00E+00( 5)
0 00E+00( 5)O.OOE+00( S)

0. 00E+00( S)
0 00E+00( S)O.00E+00( S)
0 0011+004 SI
0.00E+00( 5)O.OOE+00( S)

O. 00E+00( 5)
0. OQE+00( S)
O OOE+00( S)
O. OOE+00( S)
0.001E+00( 6)0. DOE+fOl 6)
O.OOE+00( 5)

0.00E+00( 5)
O.OOE+00( 6)

I. 00E+03 ML
O. 00E+00 ML
5. 00E+00 ML
5. 00E+00 ML
5. 00E+00 ML
5.00E+00 ML
5. 00E+00 ML
5. 00E400 ML
5.00E400 ML
5. 0E+00 ML
5. 00E+00 I-IL
5. 00E+00 ML
5. 00E+00 ML
5. 00E+00 ML
- 00E-00 ML-

5. 00E+02 ML
5. OOE+00 0L
5.0DE+00 ML
5. 00-+00 ML
5 OOE+00 ML
5 00E+00 ML
3.33E+01 ML
1.00E+02 ML
1,00E+02 ML
I. 00E+02 ML
1.00E+02 ML
l.OOE+02 ML
1.0OE+02 ML
.OOE+02 ML
1.00E+02 ML
1. OOE+02 ML
I.OOE+02 ML
1.00E+02 ML
1.00E+02 ML
1.00E+02 ML
l.OOE+02 ML
1.00E+02 ML
1.001E+02 ML
2.OOE-02 ML
l.OOE+03 ML
1.00E+03 ML
1.00E+03 ML
1.00E+03 ML
1.00E+03 ML
1.OOE+03 ML

SAMPLE
DATE TIME

860507 1400

860507 1400
860507 1400

860507 1400
960507 1400
860507 1400
860507 1400
860507 1400
860507 1400
860507 140D
860507 1400
860507 1400
860507 1400
860507 1400
860507 1400
860507 1400
840507 1400

/nt5on 1400
060507 1400
260507 1400
8o0507 14(
80507 14ACr
0-0507 1A r0
P 05,27 1400

860507
860507
860507
860507
960507
860507
960507
60507

860507
06050"
860507
860507
860507
860507
e60507
860507
860507
260507
260507
860507
260507
860507
860507
960507

1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400

ANALYSIS H
DATE C GpOnP 'J f

860520 I 103 020028

960519 1 103 020018
860520 1 103 022010

160530
-S0514
805 12
860512
8/05 2
860512

800512
960512
860512
8605 12
060512840512
17-0512

Es 0012
P&0410
U 12

63 512

(3,0507

860604
860604
B60604
860604
[36 604
860604
1360604
860604
660604
a606O4
860604

840604

u&05t4
660609
860516
860920
860530
860530
860530
860530
860530
B60530

1 103 020018
1 103 , zL018
I 103 020018
I 103 020018
1 103 020018
1 103 0-0018
1 103 020018

1 103 520018
I 103 020018
1 103 025018
I 103 020018
I 03 020018I1.53 OZ0010
I 1i3 035)18

I tO ~072)28
: 03 020018

S 10:1 01-0.)1
I 103 02215I 1 0 z 0 1I IS? C.DctG
I 2113 023019I IC I "I 28f
1 1-3 0218

1 103 0 0028

1 103 021,018
S103 0;'J01B

I 103 020018
I 103 020028
I 103 02001
I l03 020028
I 0" 020028

1 103 020010
1 103 020018
I 103 020018
1 103 020019
1 103 020018
I 103 020018
I 103 020018
I 103 020018
1 103 020018
I 103 020019
1 103 020010
1 103 020016
1 103 020018
1 103 020018
1 103 020018
1 I(S 02001

-'I

-J

jI

-Id

* Denotes a result less than the detection limit

PAQE A
-j



:1-J 5. 01:40 I'M

I ,lILE TYPE

- U TFR

W.,1 I -
WlR

WA i LR
WAI ER
WAlER

WATiRr

WA I E -

* lMERW I F, CR

WA II -
WAf I FI

IA I I R

WAlR 
- WA E - -" -R

WATER
WATER
WATER
WA I FIP
WAiEPR
WATER
WA EP
11, TEH
WA IER

WATER
WA I C
SI WAlER
WATER
WA lI P
W AIFR
WA [ER
WATER
WATER
WA I I F
WA fER
WA FER
WAlIR
WATE R
WA- Il
WA I It
WA l ER

UNITED STArES FIN. COMPANY INC.
2000 GILORGE WASHItN.DN WAY, RICHLAND, WA

4AZAPDIiUSI !1UJSTANCE ANALYSIq pRPORT
Results reported on 060731

CUSTIl ISOTOPE

P-2
P-2
P-2
P-2
P-2

P-2
P--2
P-p
p --2

P-2
P-2
P-2

P-2
P-2
P-
P-2
P-2
p-e
P-2
P-2

P-2
P-2 -
P-2
P-2
P-2
P-2
P--2

P-2
P-2

P-2
P-2

P-2
P-_
P -11
P-2

P --2

P-2

P-2

P-2

P-2

12-DUEW4
13-DUEN
11 --IlEN
PEXCNN F
PEN-ICH O
TE TRCIID
IR ICKLO
NEXAC) IL
NAPT H1A
123TR I
FHE IJi-
135TR I
1234-E
1235TE

P EROSEU
2FLPIIEN
F1-1 IDA

NI TU2
- FLI1IPH
246TRI
1ERD14
LEAD
BAR IUII
CADMIUM

- CHROMUM
SILVER
SOD I Um

NI C V.EL
COPPER
VANADUM
ANT 11Y
ALUMNUM
MANGE SE
POT ASU1
IRDN
SL CURY
ENIDP I i
MIETIH(L OP
TO/x[EJE
A-DilC
B 0-D4C
G-ni C
D-[tIC
AMMONIU
ETHYCLY
DBC -

RESULT

B61
U 6-2
D 3
089
C26
C37
C43
C54
C 55
C' 6
C57
C50
C59
C60
C79
x C1
X 02
X63
X04

4. 00E+01
4. 00E f 01
4. 00E+01
4. 00Ef01
4. 00E>01
4. OE101
4. 00E01
4.001E01
4. 00E>01
4. 00E01
4. 00E+01
4. 00E+01
4. 00E01
4. GOE-Cl
4. 00E+04
6. 7E-01

5 ROE-01
0. 60E-01
7, 34E-01

DIL - C OVERALL
f0 C ERROR

PP
PP
PPI
PP]
pP
pPB
JPPB
PPB
PPB
PPB
Ppa
PP
PPB
PPB
Pion

XOU 8. IE-0 1
X06 7.60E-01
A51 * 5. 00E+00 PPB
A06 3. 4OEs 01 PPH
AV7 * 2. 00E00 PPB
A09-*--1 00E+01- PPB

AIO * 1.00E+01 PPB
All 5.31E+03 PPB
A12 * 1.00E+01 PPB
A13 3.70E+01 PPB
A14 * 5.00EsOO PPB
A15 * 1. 00E+02 PFPB
A16 3.03E+02 PPB
AJ7 6.00E00 FF0
AlE - ? 86E+02 PRB
A19 1. 73E+02 PP
API * 1. 00E-01 PPB
A33 * 1. OQE 00 PPD
A34 * 1.00E+00 PPB
A:35 * 1. 001100 PPB
A36 * I 00E.00 FPB
A37 * I. 00E+00 PPB
A3 * 1.00E00 PPB
A3?-a 1,00E+00 PPD
CRO 2. 5AE 0u2 PPB

COI * 1.00E+04 PP
X10 - 1. 07E+00

- - ---

--- -- - - -

-- -- --- -

- - ---- - --

------------

--

ANALYSIS'
SIZE

2. 80E+02 ML-0. OOE+00( S)
0. 001004 5)
0. 00E001 0)
0. 00E00 ( 5',
0.00E0G( 5)
0. 00E+00 ( C)

0 QOE'00C 5)
0.00E>001 9)
0 00E+001( S)
O'O0E 00( 3)
0. 00E+001( 5
0. 00E+20( s)
0.00E+00( 5)
OOOE+00( S)
0. 00E7400( S)
0.00E+00( S)
0. 00E+C0( B)

O.OO0E 00( S)
0. OOE+00( S)0 OOEE+0Q( S)
O.OOE+00( S)
O. 00E+00( 6)
0. 00E+00( 8)
0.00E+00( S)
0OOE+00I-B)-

0.OOE+00( S)
0. 00E+00( 8)
0 00E+00( S)0. 00E+20( 8)
0.OOEi-O( B)
0. 00E+90( 6)
0. 00E+00i 6)
0. 00E+00( 5)
0.00E+00( 9)
0 00E+00( 6)

0 0OE+OG( S)o 00E+00( 3)
0. 00E+001 6)-B

0. 00E+00( S)0. 00E+004 6)

0 OOE-001 F)
0. 00E+00( S)
0.00E+00( S)
0.00E+004( S)
0. 00E+004 6)
0. 00E+00 4 SI
0 00E+001 6 )

0

P

8

0
8

B

8
0

PA;L 4

SAMI LE - .l!;L ~. I C-
DAlE TII:C CATE C 'J'01'P USre

60522 1315 --- e60714 1 103 020o -

60522 1315 E60;iI I 103 C2*-;50
6052:" 1315 250724 1 103 .320)
605 2 2 1315 E 1' 1 I -0, .~2"
A0 22 1315 E714 I 1 3c-:'?

6rC53 1315 C-2714 1 03 st0 :1
605 , ,14 * I' r,,r0r
50522
60522
60322
60522

2 0E+02 HL.
2.B00E+02 ML
2.2-0E+02 HL^-
2. 80E+02 ML
2. BOE02 ML
2. 8CE+02 ML
2. 80E+02 1L
2. 80E.+02 HL
2. 80E+02 L--
2. 80E+02 -HL
2. 90E+02 ML
2. 80E+92 ML
2. 80E+02 ML
2. 0E+02 ML
2. 80E402 ML
2. 8E+02 ML
2.80E+02 ML
2.:OE+02 ML-
2.80E+02 ML
2.,80E+02 ML
1. 00E+02 ML
1. 00E+02 ML
1.00E+02 HLi

-I-OOE+02 ML-
1.00E+02 ML
1.00E+02 ML
1 00E+03 ML-
1.00E+-02 ML

1. 00E+02 ML
IOOE+02 ML-
1. 00E+02 ML
1. 00E+02 ML
1. 00E+02 ML-
1.00E+0-O ML
1. 00E+02 ML

2. 0E+02- ML--
2. 0E+02 ML
2. 80E+02 ML
2. 8017+02 Mi. -
2. 00E+02 ML
2.80E+02 ML

-2.00E+02 ML-
I. 00E+02 ML

2. OQE-02 ML
2. 80E+02 -11L-

1315
1315
1315
131=
1315'3?5
1315
1315

13 1
1315

1315
1315--
1:315
1315
131,
J315
1315
1315 --
1315
1315

1315
131913J5
1315
1315
1315
135
1315
1315
1315
1315
1315

1315
1315
1315

1315

1315

e'. 7 14

B-' 14
8 714

5e-c 14
F -714
Ii I,14
E-l~fi 14
862 14
Gy)?714
8S0714

e6,)- I a1

84 C- I
St0t-2 I

660?1 1
860621

860621850621

0606; 1.
8t06? I
860621

860' 2 3860621
860621

0606-'3

8606"86O0 2.3
I3LOL23

i8tO 3

80623

855)624
860673
fl/.fl/C

£20;)

C2"- =0

O ZOO50

(''0230

C. O*50

o 0 0

02

3,-.

020

020-lt

Q.-

* Denotes a result less than the detection limit

*1

-
It

060522

860522
860522
860522
86 0 522
860522

- 60522
860522

_ 60522
860522
660522

860522
660522

60522
Bi0522

6-,-) 52

860522
860522
660522-
960522
860522

--- 850522
850522
060522
-550 522-
66(1522
860522
860522
860-522
850522

- 60522
860522
660522

- --. 860522

------------------

-----------

------

---- -

- --- -

-----

---

- ----- -

-- ----

-----

---



24-Jun-06 OI: 46 AM

SAMPLE TYPE CUST# ISOTOPE RESULT
DIL C

# C
OVERALL ANALYSIS
ERROR SIZE

SAMPLE
DATE TIME

ANALYSIS H
DATE C

WATER
* WATER

WATER
WAIER
WATER
WATER
WATER
WATER
WATER
WAlER
WATER
WATER
PATER
WATER
WA TER
WATER
WATER
WATER
WATER

* - WATER
UATIFR
WA TER
WATER
WATER
WATER

* WATER
_WATER__

WATER
WATER
WATER
WATER
** Dupl
WATER
WAIER
WA E 'C.''

WATER
WATER

icates

P-2 ARSENIC
P-2 SELENUM
P-2 TETRANE
P-2 DENZENE
P-2 DIOXANE
P-2 METHONE
P-2 PYRIDIN
P-2 TOLUENE
P-2 1.1,1-T
P-2 1,1.2-T
P-2 TRICENE
P-2 PERCENE
P-2 OPXYLEN
P-2 CHLFORM
P-2 M-XYLE
P-2 TOX
P-2 FORMALN
P-2 NITRATE
P-2 SULFATE
P-2 FLOURID
P-2 CWLORID
P-2 PHOSPHA
P-2 SULFIDE
P-2 ACETONE
P-2 12DCAD4
P-2 TOLUDS3
P-2 8F__B

P-2 COLIFORM
P-2 THIOURA
P-2 TC
P-2 TOC

P-2
P-2
P-2
P-2
P-2

CYANIDE
DIOXIN
2. 4-0
2. 4, 5TP
CHLOR37

A20
A22
Abi
A62
A63
A64
A65
A66
A67
A68
A67
A70
A71
ABO
B14
C6
C71
C72
C73
C74
C75
C76
C7B

X07
x 08
X09.
109
A24
C69
C69

C70
C36
H13
H14
X I

* 5.OOE+00 PPO
* 5.OOE+00 PPB
* l.OOE+01 Pro
" 1,00E+01 PP13
* 5.00E+02 PPB
" 1.00E+01 PPB
* 5.OOE+02 PPO
" .OOE+01 PrD
* 1.00E+01 FPP
" 1.00EiO1 PP13
f 1.0OE101 PPro
" 1.OOE+01 PPB
" 1.OOE+Oi PO

1.50E+01 PPD
" 1.00E+01 PrO
2.53E+02 PPO

f 5.00E402 PPO
5.81E+04 PPD
1.75E+04 PPO
9.02E+02 PPB
2.96E+03 PPD

" 1.00E+03 PPD
" 1.00E+03 PP13
6.90E+01 PP'
9.90E-01
9.80E-01

_.9. 50E-01
4.00E+00 MPN

* 2.00E+02 PPO
3,03E+03 PPE
3, 10E+03 PPB

*

*

ft

ft

1.00E-+01 PP8
1.00E-01 PP'
1.00E+00 PPD
1.00E+00 P0
1. 14E+0

0. OOE+00(
0. OOE+00(
O. 00E+004
0. OOE+00(
0. 00E+00(

_,_.0. 00E+00(
0. OOE+00(
0. OOE+00(
0. 00E+00(
0. OE+0(
0. OOE+00
0. 00E+001
0. 00E+001
0. 00E+001
0. 00E+00(
0 00E+00(
0. 00E+00(

1 0.00E+00(I
0. OQE+001
0. OE+00t
0. 00E+00(
0. 00E+00(
0. OE+00
0 OOE+00(
0. 00E+00(
0. OE+00(
0. 00E001
0. 00E+00
o. 60E+06&
0. 00E+001
0. 00E+001

0. 00E+00(
0. 00E+00(
0 OOE+00(
0. 00E+00(
0. 00E+00(

SI 1.00E+02 ML 860522
5) 1,00E+02 ML 860522
9) 5.00E+00 ML - 60522
S) 5.OOE+00 ML 860522
S) 5.00E+00 ML 860522
S) 5.00E+00 ML 860522
S) 5.00E+00 ML 860522
5) 5.00E+00 ML 860522
S) 5.00E+00 ML 860522
S) 5.00E+00 ML 860522
6) 5.OOE+00 ML 860522
S) 5.00E+00 ML B60522
S) 5.00E+00 ML 960522
6) 5.00E+00 ML 060522
S) 5.00E+00 ML 660522
S) 1.00E+00 G 860522
5) 5 00E00 ML 060522
1) 5 00E-02 ML 060522
S) 5.00E-02 ML 060522
S) 5.00E-02 ML 060522
6) 5.00E-02 ML 1060522

5) 5,00E-02 ML 860522
S) 2 00E+02 ML 860522
S) 5.OOE+00 ML 860522
S) 5.00E+00 ML 860522
S) 5.OOE+00 HL 860522
SI 5.00E+00 ML 860522
S) 3.33E+01 ML 860522
S) 2.OOE-02 ML 560522
6) 2.50E+02 ML 860522
S) 2.50E+02 ML 860522

6)
6)
5)
S)
S)

5, 00E+02
0. 00E+00
1. 00E+03
1. 00E+03
0. 00E+00

ML
ML
14L
ML
ML

B60522
860522
860522
860522
960522

0 Denates a result less than the detection limit

4

rPOU'JP tlITS -0

mr
1315
1315
1315
1315
1315
1315
1315
1315
1315
1315
1315
1315
1315
1315
1315

115
1315
1315
1315
1315
1315
1315
1315
1315
1315
1315
1315
1315
1315
1315

1315
1315
1315
1315
1315

860603
960603
860602
860602
860602
860602
860602
260602
860602
860602
960602
860602
860602
860602
860602
860610
860602
860602
060602
860602
060602
860602
860603
860602
960602
860602
E60602
860522
860606
860611
960611

060610
860606
860613
860613
860606

103
103
103
101
1031
103
103
103
103
103
103
103
103
103
103
101
103
103
103
103
I te
103
103
103
103
103
103
1 03
103
103
103

103
103
103
103
103

020050
022050
020050
020050
020050
020050
020050
020050
020050
020050
020050
020050
020050
020050

020050
orj20050
029050
020050
020050
020050
020050

02)050
020050

020050
02('050
02>950
020050
020 50
020050
020050
020050

020050
020050
020050
C20050
C210050

'a

C

UA 4 , LU U I LU 5 I I f 0 n i . ..'

2800 GEORGE WASHINGTON WAY, RICHLAND, WA
HAZARDOUS SUBSTANCE ANALYSIS REPORT

Results reported an 860613

Ai



24-Jun-B/ 8; 46 AM
.4

SOE IUNITED STATES TES- t 1Q COMPANY INC.
2000 GEORGE WASHINGT 4AY, RICHLAND, WA

HAZARDOUS SUBSTANCL .,NALYSIS REPORT
Results reported on 860613

SAMPLE TYPE

WATER
WATER

4 WATER
WATER
WATER
WATER
WATER
WATER

4 WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER

* WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
*t Duplicates
WATER

* Denotes a r

CUSTI ISOTOPE

COLIFORM
DAR IUM
CADMIUM
CHROMUM
SILVER
SODIUM
NICKEL
COPPER
VANADUM
ANTIONY
ALUMNUM
MANGESE
POTASUM
]RON
ARSENIC
MERCURY
SELENUM
THIDURA
ENDRIN
METHLOR
TOXAENE
A-HC
B-BHC
G-DHC
D-BHC
LEAD
12-DBEN
13-DBEN
14-DBEN

HEXCBEN
PENTCHB
TETRCHB
TRICHLB
HEXACHL
NAPHTHA
123TRI
PHENOL
13STRI
1234TE
1235TE
TUX
TOC
TDC

RESULT

109
A06
A07 *
AOB *
AIO *
Al I
A12 *

A13 *
A14 *
A15 *
A16 *
A17
AlE
A19
A20 *
A21 *
A22 *
A24 *
A33 *
A34 *
A35 *

A36 *
A37 *
A38 *
A39 *
A51 *
B61 *
862 *
863 *
869 *
C26 *
C37 *
C43 *
C54 *
C55 *
C56 *
C57 *
C5 4
C59 *

C60 *
C68
C69
C69

DIL C
* C

I.10E+01 MPN
3. 50E+01
2. O0E+00
1. OOE+01
1. OOE+01
2. 55E+03
1. OE+01
1. OOE+01
5. OOE+00
1. OOE+02
1. 50E+02
1. OOE+01
8.96E+02
3. 63E+02
5. OOE+00
1. OOE-01
5. 00E+00

PPB
PPB
PPB
PER
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PP

2.OOE+02 PPB
1. 00E+00
1. OOE+00
. UE+00

1. OOE+00
1. 00E+00
1. OOE+00
1. OOE+00
5. OOE+00
1. OOE+01
1. OOE+01
1. 00E+01
1. OOE+01
1. OOE+0l
1. OOE+01
1. OOE+01
1. OOE+01
1. OOE+01
1. OOE+01
1. OOE+01
1, OOE+OI
1. OOE+01
1. OOE+01
6. 85E+02

PPB
PPB
Pp '
PPS
PPB
PPI
PPI
PP
PPB
PPB
PP
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPI
PPB
PPB
PP

1.98E+03 PPfl
2. 06E+03 PPB

R-1 NITRATE C72 * 5. OOE+02 PPB

esult less than the detection limit

OVERALL ANALYSIS
ERROR SIZE

0.OOE+00( S) 3.33E+01 ML
0. OGE+00(
0. 00E+004
O. OOE+00(
0. OOE+00(
0. OOE+00 (
0. OOE+00(
0. OOE+00(
0. OOE+00(
0. 00E+00(
0. OOE+00(
0. OOE+00(
0. OOE+00(
0. OOE+00(
0. 0OE+00(
0. OOE+00(
0. OOE+00(

S)
S)
8)
S)
S)
S)
6)
S)
5)
6)
6)
9)
S)
S)
5)
6)

1.OOE+02 ML
1.OOE+02 ML
1. OOE+02 ML
1.OOE+02 ML
1.00E+02 ML
I. OOE+02 ML
1.OOE+02 ML
1.00E+02 ML
1.OOE+02 ML
1.OOE+02 ML
1.OOE+02 ML
1.OOE+02 ML
1.OOE+02 ML
1.00E+02 ML
I.OOE+02 ML
1.OOE+02 ML

0.OOE+00( S) 2.OOE-02 ML
0. OOE+00(
0. 00E+00(
0. ODE+rO(
0. OOE+00(
0. OOE+00(
0. OOE+00(
0. COE+00(
0. O0E+00(
0. OOE+00(
0. OOE+00(
0. OOE+00(
0. 0OE+00(
0. OE+00(
0. OOE+00(
0. 0E+00(
0. OOE+00(
0, OOE+001
0. 0E+00(
0. 00E+00(
0. 00E+00(
0. 00E+00(
0. OOE+00t
0. OOE+00(

1.OOE+03 ML
l.OOE+03 ML
1. UE+03 ML
1.OOE+03 ML
l.OOE+03 ML
1.00E+03 ML
1.OOE+03 ML
I.OOE+02 ML
1.OOE+03 ML
1.00E+03 ML
1. OE+03 ML
1.OOE+03 ML
1.OOE+03 ML
I.OOE+03 ML
1. OQE+03 ML
I.OOE+03 ML
i.OOE+03 ML

.OOE+03 ML
1.00E+03 ML
1. OOE+03 ML
1. 00E+03 ML
1.00E+03 ML
I.OOE+00 G

0.OOE+00( S) 2.50E+02 ML
O. 0E+00( S) 2. 50E+02 ML

0O.OE+00( 6) 5.OOE-02 ML

SAMPLE
DATE TIME

860507
860507
860507
860507
860507
860507
860507
860507
860507
660507
860507
860507
860507
860507
660507
860507
860507
860507
860507
860507
660507
660507
660507
660507
860507
860507
660507
660507
860507
860507
860507
860507
860507
860507
B60507
860507
860507
860507
860507
960507
860507
860507
1360507

1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
I IGO
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100

660507 1100

ANALYSIS H
DATE C

860507
860604
860604
860604
860604
960604
860604
860604
660604
860604
860604
160604
660604
B60604
860514
660609
860516
860520
160530
B60530
B60530
860530
860530
860530
860510
860519
660519
860519
860519
860519
860519
860519
660519
860519
860519
860519
860519
860519
860519
860519
860522
860606
860606

860602 1 10' 020017

a

a

a
GROUP USTi

020017
020017
020017
020017
020017
020017
020017
020017
020017
020017
020017
020017
0200 17
020017
020017
0200 17
0201 7
020017
020017
020017

020017
020017
0200 17
0 ;0QJ7
020017
020017
020017
020017
020017
020017
020017
020017
020017
020017
020017
020017
020017
020017
020017
020017
020)17
020'1 7
0200 17

0

d

d

U



rivaL I

I', V

SAMPLE TYPE CUST# ISOTOPE RESULT
DIL C

# C
OVERALL - ANALYSIS
ERROR SIZE

SAMPLE
DATE TIME

ANALYSIS H
DATE C CROUP UST#

WATER R-1
hATER R-I
WATER A-1
WATER R-1
WATER R-1
WATER R-1
WATER R-1
WA1 ER R-I
WATER R-I
WATER R-I
WAlER R-I
WATER R-I
WATER R-1
WATER R-1

A, WATER R-1
WATER R-i-
WATER R-1
WATER H-1
WATER R-- 1
WATER R-1
WATER R-1* WATRm Rl-1

WATER R-1
WATER R-1
WATER R-1
WATER R-I
WATER R-1
WATER R-I
WATER R-1.
WATER R-I
WATER R-I.
WATER R-1
WATER R-1WATER fl-I

WA TER f+-I _
H-I

WATER R-I
J Duplitates

TETRANE
DENZENE
DIOXANE
MEI ONE
PYRIDIN
TOLUENE

.. 1. I, -T
1, 1, 2-T
TRICENE
PERCENE
OPXYLEN
M-XYLE
CYANIDE
FORMALN
12DCAD4
TOLUD
BFB
SULFATE
FI IuR ID
C LORID
P OSPHA
SULF I DE
KEROSEN
AMMONIU
ETHYGLY
DIOXIN
2. 4-D
2.4, 5TP
2FLPHEN
PHEND6
NITO N2
2FLUIPH
246TRI
TER14
DOC
CHLUR37
CHLOR37

A61 *
A62 *
A63 *
A64 *
A6S *
A66 *
A67 *
A68 *
A69 *
A70 *
A71 *
114 *
C70 *
C71 *
X07
X10 .
X09
C73
C74 *
C75
C76 *

/76

C79 *
CO *
Cal *
C06 *
H13 *
H14 *
X01
X02
X03
X04
X105
X06
X10
XII
X1i

1.001E+01 PPB
1.001E+01 PPm
5. 00E+02 PPO
1. 00C401 PER
5. 00E+02 PPB
. 00E+01 PPH
1. 00E01 PP 3
1. 001+01 PPH
1. 00E+01 PPB
1. 00E+01 PP13
I. 00E+01 PPB
I. O0EiGI PP
1.00E+01 PPB
5. OOE+02 PPIT
9.2017-01
9.810E-01
9 10E-01
1. 13E+04 PP3
5.00E102 PPfl
9. 54E+02 FPO
I. 00E+03 PPB
1.00+02 PP
1. 00E+04 PP
5. 00E+01 PPB
1.001E+04 pB'
1.00E-01 FPO
1. 00E+00 PPB
1.OOE+00 PPH
7. OlE--Ol
5 63E-01
5. 56E-01
5. 90E-01
6.70E-01
6.92E-01
6. 70E-01
1.07E+00
1.07E+00

0. 00E+00(
0. 00E+004(
0. 00E+-00(
0, 0OE +00(
0. 00E+00(
0. 00E+00(
0. 00E+00(
0. 00E+004(
0. 00E+0C(C
0. 00E+00(
0. 00E+0C(
0. 00E+0C(C
0.00E+00(
0. 00E+00(
0. 0OE+00(
0. 00E+00(
0.00E+00(
0. 00E+00(
0 00E00(
0. 00E+004(
O 00E+00(
0. OOE+00(
0.00E+00(
0. 00E+00(
0. OOE+OO(
0. 00E+.0(
0. 00E+00(
0. OOE+001
0. 0E+00(
0. 00E+00(
0. 00E+00(
0.00E+00(
0 00E+.0CC
0. 00E+0(
0. 00E+00(
0. 00E+0C(
0. 00E+00

5. 00E+00 ML
5. 00E+00 ML
5.00E+00 ML
5. 00E+00 ML
5. 00E+00 ML
5. 00E+00 ML
5. 00E+00 ML
5. 00E+00 ML
5. 00E+00 ML
5. 00E+00 ML
5. 00E+00 ML
5. 00E+00 ML
5.00E+02 ML
5. 00E+00 ML
5. 00E+00 ML
5. 00E+00 ML
5. 00E+00 ML
5. 00E-02 ML
5. 00E-02 ML
5. 0017-02 ML
5. 00E--02 ML
2.OE+02 ML
1. 00E+03 ML
1. 00OE+01 0
2. 00E-03 ML
0. 00E+00 ML
1.00E+03 ML
1.OOE+03 ML
1.001E+03 ML
1.00E+03 ML
100E+03 ML
1.00E+03 ML
1.00E+03 ML
1.00E+03 ML
I. 00E+03 ML
0.00E+00 ML
0.00E+00 ML

* Denotes a result less than the detection limit

2800 GEORGE WAGHINGTON WAY" RICHLAND, WA
HAZARDOUS SUBSTANCE ANALYSIS REPORT

Results reported on 060619

860507
860507
960507
060507
860507
860507
860507
860507
660507
660507
860507
B60507
860507
860507
860507
160507
060507
960507
660507
960507
260507
860507
860507
860507
660507
660507
80507
660507
860507
e60507
660507
660507
960507
860507
B60507
860507
960507

1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
110-0
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100

860512
e60512
1605 12
060512

860512
860512
26051'
960512
860512
660512

86061
860512
860512
860512
6605 £2fl5051 2

060602
0/0602
960602

B ',j519
860602
860516
260514
06027
8605'7
660519
1605 19
06051
860517
86051?
650519
860530
860514
P60514

103 020017
103 020017
103 020017
103 020017
103 020017
103 020017
103 020017
103 020017
103 020017
103 020017
103 020017
£03 020017
103 020017
103 020017
103 020017
103 020017

10 1 01-1117103 020017
103 020017
103 (00017
103 020017
103 020017
103 020017
1C3 020017
103 020017
103 020017
103 020017
103 020017
103 020017
103 020017
103 0200?
103 020017
103 020017
103 02017
103 020017
103 0200!7
103 Q.-04l7



14 1,0 -. :U I'M U1I d LL) IAib IL IIIG LUMIAf I JIlL.
2900 CECO1E WASFING' WAY, RICHLAND, WA

HAZARDOUS SUOSTAN ,NALYSIS REPORT
..Results-reportvd-on... 6014 ------

3AtIF TYPE

WATER
WATER
WATER
WA TER
WA TER
WATER
WATER
WAYER
WATER
WATER
WATER
WATER
WATER
WATER
WA TER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WA TER
WATER
WATER
WATER
WATER
WATER
WATER
WA IER
WATER
WATER
WATER
WATER
WAE17
WAT ER
WA TER
WA fE 
WATER
WATER
WATER
WATER
WATER

CUST# ISOTOPE

R-2
R-2
R-2
R-2
R-2
R-2
R-2
R-2
R-2
R-2
R-2
R-2
R-2
R-2
R-2
R-2
R-2
R-2
R-2
R-2
R-2
R-2
R-2
R-2
R-2
R-2
R-2
R-2
A-2
R-2
R-2
R-2
R-2
R-2
R-2
R-2
R-2
R-2
R-2
R-2
IT-2
R-2
R-2
R-2
R-2

R-2

LEAD
COLIFORM
ARSENIC
SELENUM
THIOURA
ENDRIN
METHLOR
TOXAENE
A--HC
B-BHC
0-BHC
D-DHC
TETRAE 1
BENZENE
DIOXANE
mErHONE
PYRIDIN
TOLUENE
1,1. 1-T
1,1,2-T
TRICENE
PERCENE
OPXYLEN
M-XYLE
TOX
FORMALN
NITRATE
SULFATE
FLOURID
CHLORID
PH0SPHA
SULFIDE
2,4-D
2,4,5 TP
12DCAD4
TOLUD8
3F 0
DDC
12-DIIEN
13-DDEN
I 4-DOEN
liECyBEN
PE1ITCIID
TEIRCH O
TR ICHL3
HEXACIHL
NAPHTHA

* Denotes a result les than the

RESULT

A51 *
109
A20 *
A22 *
A24 *
A33 *
A34 *
A35 *
A36 *
A37 *
AgR *
A39 *
A61 *
A62 *
A63 *
A64 *
A65 *
A66 *
A67 *
A61 *
A69 *
A70 *t
A71 *
914 *
C68
C71 *
C72 *
C73
C74 *
C75
C76 *
C78 *
1113 f
"14 *

X07
X013
X09
X1C0
061 *
162 *
263 *
Dl9 *
C26
C37
C4j 9

C54 4

C55

5. 00E+00
4. 00E+00
5. 00E+00
5. 00E+00
2. OOE+02
1. 00E+00
1. 00E+00
1. ooE+oo
1. OOE+00
. 00E+00

1.00E+00
1. OOE+00
1.00E+0±
I. 00E+01
5. 00E+02
1. 00E+01
5. 00E+02
1. 00E+01
1. 00E+01
1. 00E+01
1. 00E+01
1. OOE+01
1.00E+01
1.00E+01
5. 31E+02
5. 00E+02
5. OOE+02
1. 11E+04
5. 00E+02
6. 63E+02
1. 00E+03
1.00E+03
1. 00E+00
1. ooE+00
9. 70E-01
1.00E+00
9. 10E-01
6. 01E-01
1.00E-01
1. 00E+0l
1.00E01
I. 00E*0I
I. 00E+.3±
I. 00E+0l
I. 00E+0l
1.00E7.01
1. 00E.01

.IOO-0

OIL C
# C

FPPO
MPN
PPR
PPB
PP3
PPI
PPD
PPD
PP6
PP3
PPB
PP
PPB
PPD
PPB
PPB
PPF
PPO
FPD
PPH
PP
PPH
PPB
PPOl
PPB
P'D
PP
PPB
PPD
PP
PP"
PP1
PPHs
PPO

PPl3
Pp p
Pr B
PPB
PPO
PPO
PPO
PPD

PPB

-4- I
detection limit

.. "I>

~

s> A P :t
II ~_

I V

OVERALL
ERPOR

ANALVSIS
SIZE

-O. 00E+00( S)-1. 00E+02
0.00E+00( 5) 3.33E+01
0, 00E+004 1 1.00E+02
O. 00E+00( S) 1.001E+02
0.001E+00( S) 2.001E-02
0. 00E+00( S) 1.00E+03
O.,00E+00( 5) 1. 00E+03
O.00E+00( S) 1.00E+03
0,001E+00( S) l.OOEi03
0.00E+00( S) 1.00E+03
0.00E+00( S) 1.00E+03
0.001E+00( S) 100E+03
0.OOE+00( S) 5.00E+00
0.00E+00( S) 5.00E+00
0. OOE+004 S) 5. 00E+00
O. 00E+004 S) 5. 00E+00
0.00E+004 S) 5.00E+00
0. 001+00( S) 5. 00E+00
0.00E4004 S) 5.00E+00
0 00E+00( S) 5.00E+00
0. 00E+00( S) 5.00E+00
0.001E+00( S) 5.00E+00
0.00E+00( S) 5.00E+00
0.00E+00( 5) 5.00E+00
0.00E+004 ) 1.00E+00
0.00E+00( S) 5.00E+00
0. 00E+00( 5) 5. 00E--02
0.00E+00( S) 5.00E-02
0.00E+00( 6) 5.00E-02
O.00E+00( S) 5.00E-02
O. 00E+00( S) 5. 00E-02
0.00E+00( S) 2.OOE+02
0.001E+00( S) 1. 00E03
0. 00E+00( S) 1.001E+03
0. 00E+00( S) 5. 00E+00
0.00E+00( ) 5.00E+00
0. 00E+004 8) 5.00E+00
0.00E+00( S) 1.00E+03
0 017+001 Cl I 0+3
0 00E7.01' Si I 0C1+03
0 COE+00 Si I OCE+03
0 OCE+20t Si I C<t+03
0 CncC+f 51 1 CKC+03
0 C{C+ I I OC-"034
0 OC'3( 81 2 00C+03
0.CcE..o Si 1.OCCE-031 E1. ODE +03

Lii
:~

, I.,, ~ \~7ijj

ML_ .
ML
ML
ML
ML
ML
ML
ML
ML
ML
ML
ML
ML
ML
ML
ML
ML
ML
ML
ML
ML
ML
ML
ML
GL
ML
ML
ML
ML
ML
ML
ML
ML
ML
ML
ML
MLr
ML
it
HL

IML
OIL
IL-i

SAMPLE
DAFE T1 11

_ 60516 .1100
960516 1100
660516 1100
0C0516 1100
660516 1100
860516 1±00
960516 1100
860516 1100
960516 1100
E60516 1100
860516 1100
860516 1100
260516 1100
260516 1100
B60516 1100
060516 1100
260516 1100
860516 1100
960516 1100
660516 1100
660516 1100
260516 1100
860516 1100
260516 1100
860516 1100
060516 1100
960516 1100
060516 1100
860516 1100
660516 1100
860516 1100
B60516 1100
860516 1100
660516 1100
060516 1100
6605±6 ±100
960516 1100660516 1100
060516 1100

P. C5; I: If, -

PeO516 110 1
P10:16 1100
pt0!16 lin-0
ec0:lfs Ilco
Mt0316 1100
860516 1100

AN.Ly$ A

O!N-l O

860516
860603
e60603
860520
860530
860530
060530
860530
860530
860530
660530
860520
960520
860520
860520
860520
860520
e60520
860520
660520
960520
860520
860520
860610
860520
160602
860602
860602
060602
860602
660603
860527
860527
960520
060520
860520
960530

R 12

OG0' 12
0606 128S'61;

H

I
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
I 03
103
103
103
103
103
103
103
103
I 03
103
103
103
103
103
103
103
103
103103

I cl
101

I r.,

101
IC)31 C, 3
I,- I

ST

~4 LIt

. . . . . . . . . . . . . . . . .... .. ..---.

I.-
"I..

I,

en
Ii

*rl
I,

.1

---- ISz0

020036
02003.6

020036
02'036
020036
020036
020036
S020036
02L036
020036
020036
020036
020036
020036
020036
'020036

020036
020036
020036
020036
0 020036
020036
020036
020036
029036
020036
020036
020036
020036
020036
020036020)34

I020('36

02O036
020036

C036

C.70036: 2 (036

C20036
070036



UNITED STATES TESTING COMPANY INC.
2800 GEORGE WASHINGTON WAY, RICHLAND, WA
HAZARDOUS SUBSTANCE ANALYSIS REPORT

Results reported on 860619

SAMPLE TYPE

WATER
WATER
WATER
WATER
WATER
WATER
WA rER
** Duplicates
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WAN IE 0
WA IER
WAE R
WAIER
hATE1
WA rER
W4ATER
WATEi
WA TER
HAlEMR
UAT EF
WATF R
WATER
* lA IFER
WAFE .
WATE P

CUSTI ISOTOPE

R-2
R-2
A-2
R-2
R-2
R-2
R-2

R-2

R-2
R-2
R-2
R-2
R-2
R-2
R-2
R-2
R-2
R-2
R-2
R--2
R-2
R-2
R-2
R-2

R--?

0 -2R-2
R-2
R-2

R-2-

R-2

R ---'
R-2

12ITR I
PHENOL
135TRI
1234TE
123ITE
TOC
TOC

CYANIDE
IEROSEN
DIOXIN
2FLPHEN
PHEND6
NITGN2
2FL1I PH
246TnI
TERD14
CHLOR37
PAR IU?
CADMIUM
CHROMUM
SILVR-
SODiul1
IICIEL

COPPER-.
VANADO N
ANT IONY
AL UJI-!MI -I
MANGESE
POTASUM
IRON

HERCUR
AllMONIU
ETHYGLY

RESULT

C56
C57
CS?C :10
C59
C60
C69
C69

C70
C79
C06
x0l
X02
X03
X04
X05
X 06
X1i
A06
A07ACS
AID
-A10-
All
A12
Ai3
A14
A15
A16
Al?A17

A19

CR0
CR1

1. 00E401
1. 00E+01
1. O0E401
I. OE+01
1. ooE+01
2. 40E+03
2. 35E+03

DIL C
v C

PPD
PPo
PP
PPB
PPI)
PPR
PPR

00E+01 PPB
00E+04 PPB
00E-0i PPI3
61E-01
55E-01
36E--Ol
EE-01

79E.-n
42E-01
03E+00.
50E+01 PP-
OOE+00 PPR
00E+01 PPB
00E-01 PPB
05E+03
00E401
0CE+01-
00E+00
00E+02
50E 02
00E 00
53E t02
23E+02-
OOE-01
00E3401
00E+ 04

PPB

PPO
PPJ3
PPB
PFIB
PPBI'P13
PPB
PPR

PPR

OVERALL
ERROR

0.OOE+00( S)
0.00E+00( 6)
0.00E+00( S)
0. 00E+00( S)
O.00E+00( 8)
0.00E+00( 9)
O. 00E+00( S)

0.00E+00( 6)
0.OOE+00( S)
0. 00E+00( S)
0. 00E+00( S)
O.0OE+00( S)
0. 001+00( 5)
0. OOE+00( S)
0. 00E+001 SI
0.00E+00( 5)
O.00E+00( 5)

-0<0+0WE+( 6)-0.OE+l00( S)
0. 00E+00( 9)

-0 00E+00( S)

-0..00E3+004 SI
0. 00E+00( 5)
0. 00E+00( S)
0-.0OE+00(- )
0. 00E+00( S)

o 0OE+00i 5)
0. 00E+004 5)
0<0OE+00( S)
O. 0OE+00( S)
OO0E+00( S)

ANALYSIS
SIZE

1.OOE+03 ML
I.OOE+03 ML
1.00E+03 ML
1.00E+03 ML
2.OE+03 ML
2.50E+02 ML
2. 50E+02 ML

5. OOE+02 ML
1.00E+03 ML
0. 00E+00 ML
1 00E+03 ML
1.00E+03 ML
1.00E403 ML
I. OOE+03 ML

iOOE+03 ML
O. 00E400 ML
1 00E+02- ML
1. 00E+02 ML
1. 00E+02 ML

-1-00E+02 ML
1. 00E+02 ML
1. 00E+02 ML
1.00E+02 ML
1.00E-02 ML

I. 00E+02 ML
1. 00E+02 ML
1.00E+02 ML
I. 00E+UX ML
1. 00E+02 ML
1.00E+02 ML
1.00E+02 ML
2. 00E-02 ML

SAMPLE
DATE TiME

860516
O60516
01,0516
860516
860516
860516
860516

860516
(60516
860516
660516
860516
860516
860516
G60516
860516
060516

--- 60516-
860516
860516

--- 960516-
860516
8G-60516

------ 860516
860516
8-0516

-- - -0 5 1 6
060516-

240516
860516
S50516

ANALYSIS H
DATE C

1100
1100
1100
1100
1100
1100
1100

1100
1100
1100
1100
1100
1100
1100
1i00
1100
1100
1100
1100
II§3
11h0
It 00
1100
1100

1100
1100
1100
1100

I I 0')l
I1100

I£100
1100
1100

* Denotes a result less than the detection limit

PACE 2

cPOUP USTa 40

860612
860612
0606 12
860612
860612
860611
860611

860610
860612
860605
860612
860612
860612
860612
660612
860612
060605
860621
86062

R60--1 I

860'; 1
860' "'

ei 0 1 

060 _n 186(473
0,10171~
BAC" D

103
103
103
103
103
103
103

103
103
103
103
103
103
103
103
103

103

103
103

1 e.3I 03

1,03
I'?]
103
I-3

13
It'?

109
1)3

I, -

1%

020036
020036
020036
020036
020036
020026
020036

020036
020036
020036
020036
C 20036
020,36
020036
020036
C200SI.0 20C)3t020036

0-',,- 75
-. 21,

-3 2 t
C '01

--

A'

'N

24-Jun-66 00: 57 AM
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WHC-SP-0193

Distribution:

DOE/RL EA
DM
RE

RA
JR
EC
OL
MW
RK

PNL

WHC

Wi
MS
TJ
R.
DR

Bracken
Collado
Gerton
Hennig
Holten
Hunter
Norman
Olson
Shupe
Stewart

Bjorkl and
Hanson
McLaughlin
Schalla
Sherwood

MR Adams
RW Bloom
ME Borgeson
JM Burks
GD Carpenter
FW Ellis
KA Gasper
EM Greager
ML Grygiel
RD Hensyel
KL Hoewing
RE Lerch
RL Martin
WJ McShane
DL Pursley
PS Schaus
FM Smith
KG Toyoda
WR Tucker
WJ Young
MG Zimmerman(6)
Central Files (2)
Documentation (2)
Microfilm Services

DOE/FED/628A/700A
DOE/FED/666/700A
DOE/FED/618/700A
DOE/FED/690/700A
DOE/FED/577/700A
DOE/FED/668/700A
DOE/FED/667/700A
DOE/FED/581/700A
DOE/FED/608/700A
DOE/FED/629/700A

PNL/3762/112/300
PNL/RO/1258/3000
PNL/RTL-520/30/3000
PNL/SIGMA5/2621/3000
PNL/SIGMA5/2305/3000

R2-78
N2-53
N1-23
L1-52
R2-85
L6-53
RI-15
L6-60
N2-57
L1-52
A4-35
R2-53
LI-52
L2-50
N1-23
R1-06
L1-52
N1-22
L3-52
L1-52
L1-52
L8-04
L8-15
L8-15

Distr-1
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